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International Co-operation in Social and Economic Problems 


A’ a time when confidence in the League of 
Nations is being sadly shaken, the progress 
of the International Labour Organization, as 
shown by the recently issued annual report, is a 
welcome reminder of the realities of international 
co-operation. The emphasis which the tragic 
events of the last few years has laid upon the 
necessity of social justice as a condition of peace, 
both internal and external, has brought the aims 
and the potentialities of the Organization into 
stronger relief. 

Beyond question the Organization has emerged 
stronger, and not weaker, from the slump. Its 
advisory and information services have been 
increasingly recognized by countries all over the 
globe. Its activity has been more than sustained, 
and there was never a time when a wider prospect 
of constructive work could be discussed; even 
in membership, the withdrawal of Germany in 
1933 has been offset by the entry of the United 
States, the U.S.S.R. and Egypt. 

The outstanding features of the past year have 
been the success of the American Labour Con- 
ference at Santiago, which has stimulated the 
publication of a series of valuable monographs on 
economic and social conditions in South America, 
the Maritime Conference dealing with hours of 
work at sea and the World Textile Conference 
convened at Washington at the end of the year. 


Despite all political and ideological differences 
which impede international relations at the present 
time, the good will necessary for international 
agreement is still to be found in the social field. 
The technical aspects of migration problems are 
once again receiving attention, and a fresh start 
is being made in dealing with the social problems 
of the countryside. 

What gives especial interest to the annual report 
prepared by Mr. H. B. Butler, director of the 
International Labour Office, however, is the 
admirable survey which he presents of the inter- 
national situation as a whole. Avoiding the snare 
of excessive occupation with the details of the 
progress of the International Labour Organization 
itself, he gives us a balanced and impartial 
discussion of many of the national tendencies and 
policies, upon the integration of which the future 
of our economic and social order depends. In the 
present report, for example, he reviews the extent 
of recovery from the slump, seeks to indicate 
certain lessons to be learnt and to emphasize some 
of the main problems and tendencies at the present 
moment. 

To-day there can be no doubt that a large 
measure of recovery has been accomplished, but 
there are widespread doubts as to the attainment 
of any real stability or equilibrium. Moreover, 
the recovery has been achieved mainly by the 
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positive action of Governments and peoples, and 
this in itself affords an excellent reason for learning 
from experience of a slump to build barriers against 
the recurrence of similar catastrophes. 

The evidence of recovery afforded by charts of 
production and unemployment is decisive. It is 
less convincing in statistics of world trade, and 
freer international trade remains one of the prime 
necessities if any real confidence about stability 
or permanence of recovery is to be felt. Only a 
beginning has been made in stabilizing currencies 
and in reducing trade barriers, and in the mean- 
time the growth of armaments and the uneconomic 
activity which it represents constitute a serious 
threat to such recovery as has been achieved, all 
the more in a period of rising prosperity. Mr. 
Butler’s survey should leave no one in doubt as to 
the menace which recent developments in this 
field present to economic and social progress until 
a peace system guaranteed by an effective League 
of Nations has been organized. 

It is, however, in his discussion of the lessons 
of the slump and of current problems and tendencies 
that Mr. Butler is most suggestive. Against the 
uncomfortable realization that prosperity does not 
of itself move along a straight and even course but 
is inclined to proceed by upward and downward 
waves, he sets a firm conviction that the experience 
of the slump has demonstrated that man is capable 
of exerting a degree of control over his economic 
destiny. This is the more important because the 
buffets of economic misfortune are no longer 
accepted with the same docility as in the past. In 
fact, the demand for a national economic policy 
may become as insistent as was the demand for a 
public health policy fifty years ago. 

The experience of the slump has already revolu- 
tionized the traditional view of the unemployment 
problem. It has disposed of the old fetish that 
there is no such thing as involuntary idleness, 
and that efforts to provide work or sustenance for 
the unemployed are an unjustifiable interference 
with the law of supply and demand. The positive 
value of State aid to the unemployed has been 
demonstrated beyond question, independently of 
its economic value. 

Sir Josiah Stamp’s recent plea for investigation 
of population questions finds further support in 
some of Mr. Butler's comments on population 
changes in relation to unemployment. The greater 
difficulty of reabsorbing displaced workers is not 
due entirely to the greater impact of technical 
change on the volume of employment ; the decline 
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in the rate of population increase in all Westen 
countries is a much more serious factor, whic 
aggravates the effect of technological unem ploy. 
ment. Moreover, technical changes mean now not 
merely new vocations for the younger workers 
entrants to industry, but also actual displacement 
of those already at work. Vocational training to 
an increasing extent involves the training an( 
re-adaptation of the older workers. This situation 
is the more serious because, while the changing age 
distribution in population is increasing the supply 
of older and decreasing that of younger persons, 
the accelerating tempo of industry is constantly 
reducing the age of maximum efficiency and cop. 
sequent demand for older workers. 

The difficulty of finding employment for middle. 
aged workers of all types is enhanced by the 
natural prejudice in favour of young men and 
women, even in the newer and growing occupa. 
tions for which middle-aged men are quite suitable, 
and one of the gravest dangers at the present time 


is that the ‘hard core’ of elderly unemployed wil] | 


continue to grow, with serious consequences to the 
whole economy of social services. Fortunately, the 
experience of the slump provides welcome evidence 
of the ability of social insurance as an institution 
to meet the exceptional and unprecedented de. 
mands upon it and even to extend its operations. 
This fact, however, stresses the necessity for close 
attention to the effect of the changing technique 
of industry on the character of the insured popula- 
tion and to the biological changes in the com- 


position of almost all Western populations. Only 7 
by careful investigation of the problems thus pre- © 
sented can we hope to secure the stability of our | 


social insurance systems under growing pressure. 


It is remarkable, in some ways, that the de- © 


pression has led to increasing recognition of the 
value of the minimum wage, and that the dogma 
that the most effective way of combating de- 
pression lay in the reduction of wages has largely 


been refuted. At the same time, it is increasingly | 
recognized that incomes, not wage rates, form the | 
foundation of living standards, and considerable 7 


progress has been made in raising the standard 
of civilization by supplementary methods such as 
family allowances, educational allowances or social 
insurance. Equally remarkable is the fact that the 
problem of leisure has been accentuated, not re- 
tarded by the slump. The tendency has been 
towards shortening the working week and not 
lengthening it, as in previous slumps. The problem 
of leisure, whether from the point of view of 
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holidays with pay or education, forms part of a 
general demand for a better and wider life which 
is the present trend of social progress. 

Mr. Sutler makes pertinent comments upon the 
importance of monetary policy in its international 
aspects, but even here he can point to evidence of 
the beginnings of a new monetary technique, which 
may assist in dealing with some of these social 
and economic problems in accordance with the 
ideal of social practice. Moreover, in the extension 
of Government intervention in the economic world 
he sees further possibilities of progress, if only the 
horizons of thought are widened and not limited 
to nationalist boundaries. He recognizes that 
it is almost inevitable for nations to attempt some 
degree of national self-sufficiency, clearly as he 
recognizes the dangers and disturbance to progress 
caused by the voluntary isolation of so large an 
economic unit as Germany. He reiterates the 
importance of foresight and planning in connexion 
with armaments and avoiding another depression, 































Chemicals in War: 

a Treatise on Chemical Warfare. By Dr. Augustin 
M. Prentiss. With Chapters on the Protection of 
Civil Populations and International Situation, by 
Major George J. B. Fisher. Pp. xviii +739. (New 
York and London: McGraw-Hill Book Co., Inc., 
1937.) 45s. 












HE author’s intention in the publication of 

this comprehensive work is to present to the 
public an authentic account of a much mis- 
represented and misunderstood subject, to give the 
American point of view on chemical warfare and 
to trace its development from its beginning in the 
World War to the present time. He is well qualified 
to undertake such a task, as he served in the War 
as assistant to General Fries, who was chief of the 
Chemical Warfare Service of the American 
Expeditionary Forces, and he has been on con- 
tinuous duty in the American Chemical Warfare 
Service ever since. 

Colonel Prentiss describes in full detail all the 
chemical agents that were used by each of the 
nations engaged, and also their method of manu- 
facture and their comparative success, and he 
discusses the probabilities of their future employ- 
ment as well as post-War developments. He refers 
to the sensational articles which appear from time 
to time about some new super-gas, a few hundred 



























Offence and Defence in Gas Warfare 
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and the necessity for developing an adequate 
technique for this purpose in time. 

No reader of this report can be in any doubt 
as to the seriousness of the consequences of certain 
tendencies in national policies in economic and 
social affairs at the present time, or to the impera- 
tive need for thorough scientific investigation of 
population and allied questions. Nor does Mr. 
Butler leave us in any reasonable doubt as to the 
efficiency of existing international co-operation in 
social and economic questions. Even the few 
examples he cites of recent experiments at control 
within national boundaries indicate how hopeful 
the future might be if public opinion could be 
stirred to demand the necessary investigation and 
co-operate planning. This latest report gives us a 
most encouraging prospect of the possibilities of 
social control at the very time when scientific 
workers have come to consider, on a scale more 
widely than ever, just what might be done to 
elaborate an adequate programme and technique. 






pounds of which, dropped from aeroplanes, could 
destroy New York. These, he says, are invariably 
the figments of the imagination of writers who 
have neither technical nor professional knowledge, 
and they are found to be, when analysed, without 
the slightest foundation of fact. But this does not 
mean that there may not be much more effective 
chemical agents in the future, though there is little 
to be gained in finding them while the full possi- 
bilities of those already known remain unexploited. 
For example, an average of only 33 casualties 
resulted in the War from the use in battle of 1 ton 
of mustard gas, whereas it has been proved experi- 
mentally that there is enough potential poison in 
this quantity to kill 45 million men ! 

The evolution of the tactics employed in dis- 
charging gas clouds and artillery and trench 
mortar gas projectiles is traced, and the opinion 
is expressed that gas troops were more highly 
developed and more extensively employed by the 
British (the Special Brigade) than by any other 
nation. He also confirms the opinion held in Great 
Britain that the use by the French of prussic acid 
gas in their shells (of which four millions were 
filled with the substance) and by the Germans of 
their Blue Cross shells (of which fourteen millions 
were filled) were two of the major errors in the 
gas war. Far too many chemical agents were used 
in the field, and there were long delays in their 












4 NATURE 


production ; and gas was filled into shells designed 
for high explosive, which, with the fuses supplied, 
were quite unsuitable for the purpose. In fact, a 
heavy price was paid for lack of pre-war prepara- 
tion, and the wonder is now how the amazing 
results achieved. were ever accomplished. 

The author has some interesting remarks to 
offer on the gassing of cities, and he considers that 
the effects of volatile gases, such as phosgene, can 
be largely avoided by taking refuge in buildings, 
closing the windows and doors and seeking the 
upper floors. Mustard gas sprayed from aeroplanes 
would be much more effective, and if it reached 
the target aimed at, it might result in serious 
non-fatal casualties to all unprotected persons 
exposed to the vapours for a period of half an 
hour. 

Major Fisher, also of the U.S. Chemical Warfare 
Service, who has written the chapter on the pro- 
tection of civilian populations, is of the same 
opinion. He thinks that the spraying of liquid 
chemicals from aircraft necessitates flying at 
altitudes of not more than 300 ft. and the deposit 
of spray directly on exposed personnel ; but that 
this task would be so difficult that the employment 
of such liquids in aerial attacks would be limited 
to the dropping of vesicant-filled containers. 
“All military experience with chemical warfare,” 
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he says, “shows that gas may be countered }y 
organized protection. Careful planning and pp, 
paration to this end must, therefore, appeal ‘o ani 
elicit the co-operation of every public-spirite 
citizen.” It is interesting to note that the measur, 
he advocates are precisely those recommenced jy 
the Air Raid Precautions handbooks published by 
the British Home Office, namely, the utilization, 
of designated rooms within homes or residentia) 
or commercial buildings, and sealing them as gy 
refuges. 

There are very complete chapters on chemic) 
defence, and in summarizing the effectiveness of 
chemical warfare in the field the author tabulate 
a great deal of information collected from all avail. 
able sources to show the increasing use that wa 
made of gas in the War and its relative value t 
other weapons in casualty production: gas wa 
four to five times more effective. Each casualty 
required 500 Ib. of high explosive or 5,000 rounds 
of rifle and machine-gun ammunition, whereas ; 
casualty resulted from the firing of every 22) 
mustard gas shells. 


This volume contains more than seven hundred © 


pages, and is well illustrated. It comprises a very 
complete and impartial study of chemical warfare 
in all its phases, and is therefore a valuable book 
of reference. C. H. Fou.kes. 





Organic Chemistry of Nitrogen 


The Organic Chemistry of Nitrogen 

By Prof. N. V. Sidgwick. New edition, revised 
and rewritten by T. W. J. Taylor and Dr. Wilson 
Baker. Pp. xix +590. (Oxford : Clarendon Press ; 
London : Oxford University Press, 1937.) 25s. net. 


T is refreshing to find a book which not only is 
thoroughly interesting to read on account of 

the way in which the subject-matter is presented, 
but is also sufficiently comprehensive to serve, for 
ordinary purposes, as a reference book for the 
range of material treated. The second edition of 
N. V. Sidgwick’s “Organic Chemistry of Nitrogen”’, 
which has been entirely rewritten by T. W. J. 
Taylor and Wilson Baker, preserves that balance 
between interest and comprehensiveness which 
made the original so valuable. These authors have, 
in fact, adhered closely to the plan of the first 
edition in dealing only with the simpler organic 
compounds of nitrogen, although necessarily the 
newer book is longer, as it presents much material 
only discovered since 1910, the date of the first 
edition. For the most part the actual chapter 
headings of the two books are the same: the new 


edition omits the chapter on derivatives of uri 
acid, only heterocyclic compounds which contain 


one nitrogen atom being treated; it omits also F 
the subsection on the simpler alkaloids ; it re- | 


places the subsections on amino-acids and on 
aliphatic diazo-compounds and hydrazoic acid by 
separate chapters; and it treats all the carbonic 
acid derivatives together in one instead of two 
chapters. 


Much of fundamental theoretical importance has 
happened in the twenty-seven years which have [ 
elapsed since the publication of the first edition. | 


An old controversy in the chemistry of organic 


nitrogen centred around the question as to whether _ 


nitrogen could exert five valencies. The electronic | 


theory of valency has since provided an answer 
to this question, leading to the formulation of 
nitro- and azoxy-compounds, the nitrile and amine 
oxides, and compounds of the type NR, as de- 
rivatives of quadri-covalent nitrogen. 

In the introduction, Prof. Sidgwick stresses his 
belief that the conception of resonance is the most 
important development which structural chemistry 
has had since its extension to three dimensions by 


; 


‘ 
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van’t Hoff. Use has been made of this idea through- 
out the book to explain the remarkable stability 
of certain compounds (for example, aromatic com- 
pounds), the notable modifications often exerted 
by one group on the properties of another (for 
example, the amino- on the carbonyl group and 
vice versa in an amide), and generally the absence 
of isomers to be expected from the older structural 
formule. 

As in the original book, questions of structure 
are treated very fully, and physical as well as 
chemical methods of determining configuration are 
discussed. Here the new edition contains much 
fresh matter, owing to the development of physical 
methods. Among these may be mentioned the use 
of (2) Raman spectra, for example, to prove the 
presence of traces of HN:C in HC:N, and to 
elucidate the structure of the isocyanides, the 
cyanogen halides and the thiocyanate ion ; (6) the 
electron diffraction method, to prove that diazo- 
methane has an open-chain structure ; (c) X-ray 


Coronation 


A History of the English Coronation 

By Prof. P. E. Schramm. Translated by Leopold 
G. Wickham Legg. Pp. xv +283. (Oxford: 
Clarendon Press; London: Oxford University 
Press, 1937.) 128. 6d. net. 


Now that the coronation of His Majesty King 
A George VI is a thing of the past, it is 
possible to take stock of the more immediate 
results which have emerged. Among these not 
the least impressive is the manner in which it has 
been emphasized on all sides, as never before, 
that this ceremonial has a living meaning for the 


peoples of the British Empire. It has been, in 
fact, from first to last, and not merely on one 
day and within the Abbey walls, a solemn act of 
mutual dedication between king and people. In 
this unprecedented appreciation of the solemnity 
of the occasion, science has played no small part 
by the application of its resources to meet the 
needs of the occasion, especially in methods of 
record and transmission of news, and more par- 
ticularly by the manner in which the general 
public has been enabled to participate in the 
varied ceremonial and pageantry through the 
development of wireless telephony and the cine- 
matograph. 

This expansion beyond the immediate scene of 
action in essence breaks no new ground. It follows 
tradition in incorporating the coronation rite in 
the life of the people. This has been brought out 
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analysis, to show that the azide ion is linear ; 
(d) dipole moments, to distinguish between syn- 
and anti-N-ethers of oximes, to fix the structure 
of azobenzene as trans- and to confirm the structure 
of the isocyanides ; (e) heats of formation of links 
from atoms, to prove the structure of the cyanogen 
halides. 

The book should be of great value to students : 
for whereas, under the present system of short 
intensive courses, it would scarcely be possible for 
a science degree student to master the whole 
contents, yet the greater part of it may be said 
to be useful examination knowledge; whilst to 
read the whole book cannot but be interesting and 
stimulating, since it shows how problems are 
attacked, and indicates, to some extent, further 
subjects requiring elucidation. To more senior 
people, no longer students in the technical sense, 
the new volume will be welcome as an old and 
valued friend, after long absence returned with 
added charm and strength. E. H. I. 


Ceremonial 


by the more serious attempts which have been 
made to trace the history of the observances 
marking the inauguration of a king in British 
history. Among these, Dr. Schramm’s account 
takes its stand in the first rank, if only for its 
appreciation of distinctive features in a peculiar 
product of English methods in practical affairs. 
In the matter of the English coronation, indeed, 
Dr. Schramm is something of an enthusiast. His 
book conveys the impression that not only is it 
pivotal in the English constitution, but also that 
its history is a mirror of the relations of king, 
church and people in domestic affairs, just as, at 
least in the early stages, it was made a determinant 
of the status of the English monarch in Continental 
contacts and policies. In form, Dr. Schramm holds 
it to be completely an expression of the English 
character, while in a sense it is its supreme political 
achievement. His study of the English royal 
inaugural rite falls into two sections, of which the 
first is a comparative history of the practices of 
northern Europe from the time of the earliest 
records, and the second contains three essays on 
the theory of the coronation, which deal respec- 
tively with the rite of anointing, the electoral 
element in the acclamation and recognition, and 
the contractual element in the coronation oath. 
Dr. Schramm writes with an authority which is 
firmly based on a close study of the English 
coronation ordines. His profound knowledge of 
the medieval mentality towards questions of a 
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theologico-legal nature, such as for example in- 
vestiture, adds weight to his judgment in matters 
of doubtful interpretation; and when, as on 
occasion, he differs from generally accepted 
opinion, his verdict cannot be lightly set aside. 
His analysis of the development of the rite in 
relation to the growth of constitutional theory out 
of current events in the successive periods of 
English history is both stimulating and sug- 
gestive. 

The rite, as we know it from textual evidence, 
is traced by the author to St. Dunstan in the 
tenth century, its derivation being West Frankish ; 
but the elements of the rite, it is admitted, were 
of a much more ancient origin. Dr. Schramm 
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makes the pregnant suggestion that early pri ctice 
must be viewed in the light of the fact that, in th. 
passing of possession, the Saxons made no dis. 
tinction between ‘public’ and ‘private’ ; while the 
enthronement of the heir is compared with the 
pagan custom of seating the one who carries op 
the succession on the burial mound of his pr. 
decessor as a clue to the resolution of the apparent 
opposition between inheritance and _ election, 
While Dr. Schamm points out that there is , 
magical background to the ceremonial throughout, 
he has barely touched on this aspect. This is the 
more to be regretted, as he has thereby weakened 
his treatment of the origins of the rite in what is 
otherwise an excellent study. 





African Pleistocene Mammals 


Wissenschaftliche Ergebnisse der Oldoway- 
Expedition 1913 

Herausgegeben von Prof. Dr. H. Reck. 
Folge, Heft 4. Pp. 142+8 plates. 
Dietrich Reimer, 1937.) 34 gold marks. 


Neue 
(Berlin : 


HE fossil remains of mammals found in the 

Middle Pleistocene freshwater deposits at 
Oldoway in Tanganyika Territory are interesting 
because they include several survivors from the 
Pliocene period, mingled with a typical modern 
African fauna. Primitive elephants, such as 
Dinotherium and Mastodon, and three-toed horses, 
which became extinct in Europe before the 
Pleistocene period, lived in east Africa until 
towards the end of this period, and were associated 
with numerous mammals which are only varieties 
of those still existing on the same continent. We 
therefore welcome another instalment of Dr. H. 
Reck’s valuable volume on the collection of these 
fossil mammals which he made in 1913, and look 
forward to the early publication of a similar report 
on the second collection made in 1931 by Dr. 
Leakey’s expedition, in which Dr. Reck also took 
part. 

The new instalment of the German report begins 
with an exhaustive description of the remains of 
antelopes by Dr. Ernst Schwarz. For this work 
Dr. Schwarz found it necessary to study and com- 
pare the skeletons of the existing African antelopes 
more closely than they had been studied and com- 
pared before ; and his observations suggest some 
changes in the generally accepted classification, 
which he discusses and tabulates. Among the 
fossils he recognizes only fourteen species, which 
are very few compared with the number of species 
now living round Oldoway. He also notes that some 


of the fossils belong to species which at present 
exist only farther north in Africa. With rar 
exceptions the fossil forms must be regarded a 
merely varieties of the existing species, but they 
are sometimes of smaller size with less developed 
horns. A variety of the brindled gnu is so common 
that it seems to have lived on the spot in larg 
herds, and a considerable proportion of the | 
remains belong to young individuals. 

In the next two chapters Dr. W. O. Dietrich 
describes some fragmentary remains of pigs and 
giraffes, among which two teeth and a metacarpal 
bone of Sivatherium are the most interesting. The 
teeth were at first referred by Schlosser to Hellado- 
therium, but the later discoveries by the Leakey | 
expedition suggest that the new determination is 
more likely to be correct. 

In another chapter Dr. A. T. Hopwood describes 
the remains of horses, among which the distal | 
half of the associated three metatarsals belongs to 
a three-toed form like Hipparion. The teeth, 
which probably represent the same species, seem 
to be referable to Stylohipparion; this occurs | 
fossil in the Orange Free State. With these frag. | 
ments have also been found teeth and bones of 
ordinary one-toed horses, among which the well- 
preserved lower jaw of an apparently new species 
of zebra is noteworthy. 

In a concluding chapter Dr. Reck himself 
describes the frontlet with horn-cores of a remark- 
able antelope, which seems to belong to a new 
extinct genus. He is to be congratulated on having 
thus completed the task of making known the 
Oldoway fossil mammals which he and his 
colleagues began more than twenty years ago. 
There now remains only the geological report, 
which will complete the work. A. 8. W. 
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Annual Reports on the Progress of Chemistry for 1936 
Vol. 33. Pp. 512. (London : Chemical Society, 1937.) 
10s. 6d. 

Tue annual reports on the progress of chemistry, 
published by the Chemical Society, have for long 
tended to become collections of monographs on 
selected phases of the process whereby the science is 
advancing along the parallel paths of experiment and 
theory. In this way both professional chemists and 
other readers interested in the pfogress of the natural 
sciences can best be presented with an outline sketch 
of what is in reality a rapidly expanding and fre- 
quently changing picture. 

The subject-matter is broadly divided into radio- 
activity and sub-atomic phenomena, general and 
physical chemistry, inorganic chemistry, crystallo- 
graphy, organic chemistry, biochemistry and 
analytical chemistry. The method of treatment may 
be exemplified by quoting the titles of the sections 
of organic chemistry, as follows: stereochemistry ; 
carbohydrates ; natural resins ; aromatic compounds ; 
dehydrogenation in the determination of structure ; 
synthesis of polycyclic hydroaromatic compounds ; 
natural products of the sterol group; heterocyclic 
compounds ; alkaloids ; vitamin B, and thiochrome. 
Under “Chemical Kinetics’’, the quantal theory of 
chemical change, the object of which is to predict 
the absolute magnitude of the velocity of chemical 
reactions of all kinetic orders in homogeneous and 
heterogeneous systems, is discussed. The chapter on 
atomic weights refers to the importance of establish- 
ing an invariable standard for chemical work, a 
requirement which has arisen from the discovery that 
oxygen in air is heavier than oxygen combined in 
water. A summary of recent work on fluorine and its 
compounds and on the rare earths is given; it is 
interesting to be reminded that the rare earths as a 
whole are not particularly rare, being as plentiful in 
Nature as lead, zine or cobalt. 

Reference is made to a new modification of insulin 
therapy involving the use of protamine insulinate, 
and considerable space is devoted to the phenomena 
of photosynthesis in plants, whilst the new magneto- 
optic method of chemical analysis is briefly criticized. 
Since in every case the authors are investigators of 
acknowledged authority, the volumes of this series 
are of permanent value as well as of immediate 
interest. A. A. E. 


An Outline of Malayan Agriculture 

Compiled by D. H. Grist. (Malayan Planting Manual, 
No. 2.) Pp. xiii+388+86 plates. (Kuala Lumpur : 
3 dollars. 


Tus handbook, which has been prepared by the 
Agricultural Department in Malaya, is an enlarged 
and completely revised edition of one published some 
years ago. It supplies information on all aspects of 
Malayan agriculture. 

The first chapters are devoted to a general dis- 
cussion on agricultural conditions (including land 
tenure) and agricultural practice throughout the 
Peninsula. Part 3 of the volume deals in detail with 
the major crops, which are rubber, coco-nuts, rice, 


NATURE 7 


oil-palms and pineapples. Parts 4 and 5 are devoted 
to the numerous secondary and minor crops of that 
region, including the large groups represented by 
fruits, vegetables and spices. Although some of the 
crops or plants dealt with, such as the durian 
mangosteen and rambutan are typically Malayan or 
East Indian, most of the others are cultivated gener- 
ally throughout the tropics. The book should there- 
fore be of interest or value to agriculturalists in other 
parts of the tropics besides Malaya. In the section 
on livestock, cattle, pigs, poultry and freshwater fish 
are dealt with, and in the appendix there are lists 
of import and export duties, Malayan weights and 
measures and a full bibliography. A large number 
of photographs are used to illustrate the text. 

The authentic nature of the information and the 
amount of detail contained in this handbook, com- 
bined with the care and thoroughness with which it 
has obviously been prepared, should place it in the 
front rank of works on tropical agriculture. 


Higher School Revision Mathematics 
By L. Crosland. Pp. viii+164+xviii. 
Macmillan and Co., Ltd., 1937.) 38. 6d. 
THE usefulness of the author’s “Revision Mathematics” 
for the First School Certificate Examination has led 
to a request from teachers for a similar book dealing 
with the pure mathematics required by the non- 
specialist for the Second or Higher Certificate 
Examination. The present volume has therefore 
been compiled to supply this demand. 

The book provides a large number of exercises 
arranged in four main groups : algebra, trigonometry, 
geometry and calculus. Each section is introduced 
by some fully worked-out questions which are well 
chosen to illustrate the main points essential for 
adequate revision. The graphical illustrations are 
especially clear, and should lead pupils to see that, 
what they sometimes consider to be rather a dull 
part of the subject, is really very interesting and 
stimulating. The section on integration, too, deserves 
special mention for its clarity and completeness. It 
should certainly help to pilot the pupil through the 
great sea of the calculus. 

The concluding section consists of a very useful set 
of typical examination papers illustrating the stan- 
dard required by the various examining authorities. 

The book is excellently adapted to its purpose, and 
may be confidently recommended. We notice a few 
errors which will no doubt be corrected in a future issue. 


(London : 


Quantity Surveying for Builders: 

a Text-Book for Surveyors, Civil Engineers, Builders 
and Contractors. By Wilfrid L. Evershed. (Directly- 
Useful Technical Series.) Fourth edition, revised. 
Pp. xix+282+12 plates. (London: Chapman and 
Hall, Ltd., 1936.) 10s. 6d. net. 

Tue fact that this work has necessitated four editions 
in fourteen years shows that it is fulfilling a definite 
need. Designed to illustrate methods commonly used 
in the best London practice, and clearly illustrated 
and set out, it can be recommended with confidence 
not only to students of quantity surveying, but also 
to the practitioner. 
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The Synthesis of Large Molecules* 


By Prof. H. Mark, University of Vienna 


ORMAL molecules with which the organic 
chemist has been concerned for many years, 
and which have led to an enormous number of 
interesting and important chemical combinations 
with valuable properties, have molecular weights 
between 50 and 2,000. Only a very few of them are 
smaller and few are larger, but even then they do 
not exceed these limits by a considerable amount. 
For some time, it has been known that certain 
types of chemical reactions lead to products which 
do not crystallize and to which therefore was 
attributed the name of ‘resins’ or ‘resin-like’ sub- 
stances. To identify and reproduce them was very 
difficult ; hence for a long time it was considered 
that they could not be taken as objects for scien- 
tific investigation. But these substances offered 
mechanical, thermal and electrical qualities which 
made them very important from the technical 
point of view, and interest in their structure and 
synthesis began to develop. 

On the other hand, the study of such natural 
products as cellulose, proteins, rubber, starch, 
silk, chitin, etc., led to the conclusion that their 
structural principles were the same as those of 
the synthetic resins ; and the interest in this group 
of bodies was intense in view of their biochemical 
and technical qualities. Therefore a number of 
scientific workers began to investigate large 
molecules with enthusiasm ; and our knowledge 
of them has rapidly increased. 

It was found that two types of large molecules 
exist, one with chain-like molecules, another with 
large molecules which have the structure of a two- 
or three-dimensional network. In both cases, the 
number of atoms which are held together by 
normal chemical main valencies is very large— 
between 10* and 10*—and hence their molecular 
weight lies between 10¢ and 10*(O = 16). Several 
other qualities of these large molecules have been 
studied and cleared up ; for example, their shape, 
reactivity, mechanical and optical behaviour, etc. 

After our knowledge on the outstanding qualities 
of these bodies had reached a certain point, 
interest was aroused in that type of chemical 
reaction by which such macro-molecules are built 
up, and it is proposed to give a very short survey 
of the present state of evidence of this kind of 
chemical reactions, the so-called polymerization and 
polycondensation reactions. 


. tt ad evening discourse delivered at the Royal Institution on 
Ap L 


THE POLYMERIZATION REACTION 


Small organic molecules with one or mor 
double bonds have the peculiarity of polymerizing 
under certain conditions of temperature, pressure. 
etc. This polymerization leads mostly to macro. 
molecular substances, which are therefore als 
often called high polymers or high polymer: 
substances. Let us consider the most simpk 
chemical molecule with a double bond, namely, 
ethylene and its derivatives. 

In this case the total polymerization reaction 
(of an ethylene derivative) is given by the relation 


n.CH,=CHX —» (CH, . CHX),. (1) 


In this equation, X signifies the substituent 
(H,CH,,C1,C,H,,OH, etc.), » is a number of the 
order of magnitude between 10* and 10*. The 
left side of the equation (1) represents a great 
number of independent small molecules, each of 
which is completely known regarding its structure 
and contains a double C-C linkage. The right 
side gives a large molecule, the structure of which 
is not quite clear in all its details, which contain 
all the atoms contributed by the n molecules linked 
together by main valence bonds. 

Frequently the macro-molecules built up from 
ethylene monomers are chains, and in such cases 
one may write equation (1) in more detail thus: [ 


n.CH,=CHX — 
CH,-CHX~(CH,-CHX),_,-CH = CHX. (2) 


In this case, a certain assumption is made as to 
the internal structure of the chain-like macro- 
molecule, an assumption which is justified in 9 
some cases by considerable experimental evidence. 
Many chain polymerization processes were carried 
out with substances of this kind and formulated 
by relations of type (2), and it may be pointed out 
that Staudinger in Germany and Carothers in the 
United States especially have worked systematic: | 
ally in preparing macro-molecules by the aid of § 
such processes. 

Besides the material which is built up hereby, 
and which at first absorbed the whole attention 
of investigators, the mechanism of the process by 
which such long chains are formed is also of great 
interest and hence should be studied systematically. 
We have therefore in Vienna in the last five years 
carried out some series of experiments to elucidate 
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the different steps of typical polymerization 


reactions. 

From the beginning, it is clear that the numerous 
independent particles on the left side of equation (1) 
cannot be linked together in one single collision 
process, which would have a vanishing probability, 
but that there must be a kind of growth, which 
builds up the long chain. This growth process is 
the aim of our studies ; it seems to be not only of 
scientific interest in connexion with the physical- 
chemical problem of reactivity, but also of technical 
and biochemical importance. The technical 
significance may be confirmed by the fact that a 
great number of synthetic high polymers are of 
considerable interest, such as artificial rubber, 
insulators, varnishes, etc., while the biochemical 
importance is indicated by the observation that our 
own bodies and the. skeletal substances of all 
plants and animals are built up of high polymeric 
substances and that therefore the growth pro- 
cesses of organized Nature may be connected with 
the reactions studied. In any event, a profound 
knowledge of the simplest polymerization reactions 
will be indispensable for the understanding of 
natural growth. We thought, therefore, that it 
might be worth while to devote some work to a 
thorough investigation of the kinetics of poly- 
merization. 

The general situation was not unfavourable : 
the kinetics of normal chemical reactions even of a 
rather complicated type was cleared up recently 
to a considerable extent by such scientific workers 
as Abel, Bodenstein, Bonhoeffer, Hinshelwood, 
Polanyi, Rideal, Semenoff, H. 8. Taylor and others. 
The experimental procedure is not too complicated 
and the methods of following gradually the rate of 
the process are more or less worked out. Besides 
our own studies (carried out in the Chemical 
Institute of the University in Vienna by Breiten- 
bach, Dostal, Jorde, Marecek, Pilch, Raff, Rudor- 
fer and Suess) in the last four or five years, 
authors such as Bawn, Chalmers, Flory, Melville, 
Norrish, Rideal, Schulz, Taylor, Vernon and others 
have contributed valuable results, and one can 
summarize the present state of our knowledge in 
the following way. 

(1) The whole polymerization process is very 
complicated, even when only chains are built up, 
and depends to a high degree on such experimental 
conditions as temperature, pressure, solvent, 
presence of catalytically active bodies, etc. But 
in the simpler cases—and only these have been 
studied carefully up to date—one can always 
distinguish three typical steps in a reaction of this 
kind. 

(a) The building of germs or nuclei. No poly- 
merization can take place if there is not an initia- 
tion process, by which unsaturated and highly 
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reactive ‘germs’ are formed. This process can be 
monomolecular, bimolecular or of another order, 
and furnishes the centres of growth. It consists in 
the fact that in a certain molecule a very high 
amount of activation energy or unsaturation is 
concentrated either by impact with another 
particle of high energy, or by absorption of a 
photon or by the formation of an intermediate 
combination. In any event, this germ-building 
reaction is rather slow and very dependent on the 
temperature or on the presence of a catalyst 
(including light). 

This first step has been called the ‘starting’ 
process, and we can formulate a thermal bi- 
molecular starting reaction, for example, 


—CH,—CHX —CH,—CHX-—, (a) 


where the nucleus on the right side has two free 
chemical main valencies and therefore represents 
a very high free energy. Consistent observations 
by different workers led to the conclusion that the 
activation energy of the starting reaction in the 
case of polymerization of ethylene derivatives lies 
between 20,000 and 30,000 cal. per mol. The 
reaction is therefore slow and the germs are pro- 
duced with a limited velocity. 

(6) The reaction of growth. If an unsaturated 
germ is formed in the solution, there are two 
possibilities for its further fate. It may collide 
with another molecule (monomeric substance or 
solvent) and be desactivated by the impact. In 
this case, the nucleus just produced is annihilated 
again and no polymerization is started. But the 
germ may also react with the colliding particle and, 
if it is a monomeric molecule, may add it according 
to the relation : 


—CH,—CHX —CH,—CHX — + CH, = CHX—> 
—CH, ... CHX— (b) 


This is a ‘growth step’ and processes of this type 
lead to the result required, namely, to long chains, 
supposing that they follow one another very 
quickly. Really high polymeric bodies can only 
be formed when a slow germ production is followed 
by a quick growth reaction. 

In fact the rate of reaction (6) is very much 
higher than that of (a). Measurement shows that 
(6) goes at least 10*-fold quicker than (a) ; every 
nucleus is built, begins at once to grow, and 
rapidly gives a chain of considerable length. This 
high velocity is easily understood: the free 
valencies at the end of the germ and of all inter- 
mediate members of the growing chain represent 
a high energy, and therefore the activation energy 
of the addition reaction (6) is rather low, lying 
between 4,000 and 8,000 cal. per mol., and explains 
the rapid growth, which is nearly independent of 





10 NATURE 


temperature. Very interesting results concerned 
with the steric factor of growth would lead us 
much too far and cannot be considered here. 

If the growing chains meet no obstacle during 
their period of adding monomolecular material, 
they will grow so long as molecules of the poly- 
merizing substance are available, and the result of 
the whole process will depend only on the 
velocity of germ formation, k,, and of growth rate, k,. 
The competition of these two influences was dis- 
cussed quantitatively by Dostal and Mark, and 
formule have been derived and compared with 
the experimental results. It seems that only in 
very special cases one can reduce the whole com- 
plicated polymerization process to these two steps 
alone ; mostly it is necessary to take into account 
a third elementary effect, which interferes with 
these two steps, namely, the breaking-off of the 
growth. 

(c) Breaking-off processes and sudden finishing 
of growth. Our general knowledge of addition 
reactions between molecules shows that with in- 
creasing size of the reacting particles the prob- 
ability for a successful collision, that is, the 
addition of a new member in the chain, decreases 
very rapidly with increased size of the molecules, 
even if the activation energy remains quite con- 
stant. Investigations of Evans, Eyring, Hellmann, 
Polanyi, Syrkin and Wassermann show that the 
reactivity falls off very quickly even with medium 
molecular weight (200-400). It is therefore to be 
expected that the rate of growth would be very 
much dependent on the actual chain length, an 
influence which was introduced into the formule by 
Dostal and Mark, with the consequence that the 
growth-rate of an individual chain falls off slowly. 
Comparison with experiment showed that under cer- 
tain conditions the polymerization of styrene seems 
to be remarkably influenced by this peculiar effect. 

On the other hand, one must be aware of the 
fact that a third type of reaction finishes the growth 
of the chains by annihilating the active groups at 
their ends. Thus we have to introduce a third 
reaction constant, &,, which summarizes all 
possibilities for the saturation of the reactive spots. 
They are rather numerous, and it is therefore 
difficult to get a clear idea of the chain-breaking 
process. 

(1) When the chains are flexible, it may happen 
that the two free valencies on their ends react 
with one another producing a ring molecule of 
many members. Such molecules are known from 
the work of Miiller, Ruzicka and others, and even 
the kinetics of their formation was cleared up to a 
certain degree by Freundlich and Salomon. We 
do not yet know exactly how much this factor 
influences a given polymerization reaction, because 
we have no effective means of finding out how 
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many ring molecules are present in the product of 
a particular polymerization reaction. In thi 
connexion, new experimental evidence is wanted: 
such a breaking-off reaction would be mon. 
molecular. 

(2) A growing system can loose its active end 
if a hydrogen atom wanders along the chain an 
if a double bond is formed at one end : 


—CH,—CHX—... —CH,—CHX-—- —> 
CH,—CHX—... —CH=CHX ¢ 


The probability of such isomerization will 
inversely proportional to the actual length of th 
chain, and a breaking-off reaction of this type wil 
be of the first order, short chains being in greate 
danger of undergoing this isomerization tha 
longer ons. Actually, in the case of short chains 
(n=2 or 3), the final products of this reaction 
could be isolated in one or two cases, but it is no 
yet clear what role this type of chain-cutting play 
in the whole process. 

(3) The annihilation of a single active grow 
at one end of the growing thread-like molecule ca 
also be accomplished during a collision according 
to the equation 


—CH,...CHH* —CHX — + M—> 
— CH, ...CH=CHX+ MH* ( 


Here the hydrogen atom H* jumps under the 
influence of the collision with M from the penulti- 
mate carbon atom to the colliding particle M, ani 
a double bond is formed. Several types of this 
reaction have been discussed by Dostal, Flory 
Mark and Schulz. The probability of such 4 
process is proportional to the concentration of the 
unsaturated ends and to the concentration of ¥ | 
The latter partner may be any molecule able to 
take up a hydrogen atom present in the ] 
reacting system, for example, a normal monomeric | 
particle, another growing chain, a solvent molecule | 
or any impurity of the solution. Even the wall of | 
the vessel could produce the change expressed by 
the relation (d). Therefore it is not easy in a given 
case to say precisely what will happen. 

An important and interesting question is : What 
happens to the energy which is set free by the 
process (d) ? As a new C-C bond is formed, we may 
estimate the energy excess of (d) to be about 
70,000 cal. per mol. It may remain in the chain 
and increase its internal vibrations and rotations ; 
perhaps with the effect that after a certain average 
life-time the second end of the chain is also 
stabilized by a similar action. But the energy may 
also be transferred to M and create a highly active 
particle. If M is a monomeric molecule, it can be 
transmutated into a new germ, so that one chain 
is ended by (d) but another is started. There are 
signs that something like that happens under 
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certain experimental conditions. If M is a solvent 
molecule, the energy may be dissipated by con- 
secutive collisions, but it may also be attached to 
one monomeric particle in the course of reproduc- 
tion of a germ with the aid of the solvent. In 
recent papers of Dostal, Flory, Mark, Schulz and 
others, these various possibilities are discussed and 
brought into relation with the experimental facts. 
The result is that at present no polymerization 
process can yet be resolved quite clearly into all its 
elementary steps, but there is no doubt that the 
three above-mentioned processes, namely, chain 
start, chain growth, and chain ending always take 
the outstanding role during a polymerization 
reaction. Increasing experimental material will 
enable us to separate more and more neatly the 
different possible steps and to work out something 
like a fine structure of polymerization reactions. 


POLYCONDENSATION REACTIONS 


This is the second type of reaction by which 
high polymers can be produced. Here also we will 
confine ourselves to reactions which lead to pure 
chain polymers. In a condensation reaction a new 
molecule is built by removal of a part of the 
reactant particles ; this part is usually water. If 
a dibasic acid, for example, succinic acid, reacts 
with glycol one gets : 

HO.H,C—CH,.OH + HOOC.CH,.CH,.COOH — 
HOH,C.CH,0.00.CH,.CH,.COOH +H,O = (e) 


The Solar Eclipse 


N old practice was revived on May 27, when 
a joint meeting of the Royal Society and the 
Royal Astronomical Society was held to receive 
reports on the expeditions organized by the Joint 
Permanent Eclipse Committee of the two societies 
for the total solar eclipse of June 19, 1936. It 
was sad to observe that on this occasion the 
tradition by which the president of the Royal 
Astronomical Society sat facing the audience along- 
side the president of the Royal Society was allowed 
to lapse. 

Prof. F. J. M. Stratton opened the discussion 
with an account of the expedition to Kamishari in 
Hokkaido, staffed from the Solar Physics Observa- 
tory, Cambridge, with the addition of Dr. T. Royds, 
of the Kodaikanal Observatory, sent by the 
Government of India. He mentioned that the 
site was chosen after consultation with the 
Meteorological Office and consideration of the data 
supplied by the National Research Council of 
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This esterification leads to a molecule which can 
again react with an alcohol or with an acid, pro- 
ducing further reactive molecules and growing 
thus slowly to a long chain with alternate alcohol 
and acid members. 

Reactions like this have been investigated 
recently by Dostal, Flory, Marecek, Raff and 
others. They are much easier to deal with because 
the intermediate products are not unsaturated 
but of the same type as the monomeric substance. 
It is therefore not a chain reaction, which we have 
before us, but a stepwise esterification for which 
kinetic formule can be derived without serious 
difficulties. The problem of the mutual interaction 
of three different elementary processes as it has 
to be solved in the case of polymerization is here 
reduced to the mathematical study of a step 
reaction with many steps. The production of 
‘germs’ is here of the same order of magnitude as 
the velocity of growth, and therefore the chains 
which are formed are much shorter than in the 
case of polymerization. Therefore a fairly good 
agreement was obtained by comparing the results 
of experiments with the above-mentioned formulz, 
and the problem of polycondensation reactions 
does not offer serious difficulties to a quantitative 
understanding. 

This is a reason why the efforts of workers are 
being more and more concentrated on the study 
of polymerization processes, which still offer a 
great number of unsolved and interesting problems. 


of June 19, 1936 


Japan. Unfortunately, the prevailing wind which 
should have given the desired weather for the 
eclipse chose the wrong week to prevail, and the 
day of the eclipse was cloudy. The second half 
of the partial phase was happily clear, and Dr. 
Reyds was enabled to carry through most of his 
programme successfully; second contact was 
observed through gathering clouds which spoilt 
by scattering light the programme of observing 
intensities of chromospheric spectral lines at 
different heights above the sun’s limb, though flash 
spectra were obtained ; within five seconds of the 
commencement of totality the sun was completely 
covered by cloud too thick even for the infra-red 
cameras to penetrate; the sun did not emerge 
into a clear sky until 10 minutes after the end 
of totality. 

It was unfortunate that the half of the eclipsed 
sun which was in clear sky for second contact 
and for the first few seconds of totality was on the 
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opposite limb to that of second contact, and valu- 
able observations were lost by a margin of seconds 
only in the race of moon and clouds to cover the 
sun. Prof. Stratton devoted his remarks to the 
part of the programme which was lost due to the 
clouds—the polarization of the coronal light to 
be observed by Dr. C. W. Allen with a double 
camera and a Nicol prism in front of one lens, 
and the direction of polarization of skylight in 
the neighbourhood of the eclipsed sun, to be 
observed photographically by himself and visually 
by Dr. F. W. Aston with a set of Nicol prisms 
and Savart plates. Prof. Stratton paid a tribute 
to the generous help and assistance received from 
the Japanese authorities and scientific colleagues, 
and mentioned that, of the three neighbouring 
Japanese expeditions, all of whom had a clear sky 
for the eclipse, one was led by Prof. Matsukuma, 
of Sendai University, who had stood down from 
his original plan to go to Kamishari to make room 
for the English party. 

Dr. Royds next gave an account of his measures 
of the displacement of the Fraunhofer lines at 
the centre and limb of the sun’s disk with and 
without an eclipse. His values were as follows : 


Mean displacement to red 
Without eclipse During eclipse 
Centre Limb Centre Limb 

A. A. A. A. 
110 0-0100 0-0122 0-0078 0-0126 
5-2 0 -0084 0-0148 0-0088 00151 
3-0 0 -0060 00122 0-0058 0-0116 


Intensity 
of lines 


It was clear from Dr. Royds’ eclipse observations 
that the values obtained from the limb without 
eclipse had not been seriously affected by light 
scattered from the bright centre of the disk, which 
would especially affect the weak lines. Observa- 
tions had been made at distances from the centre 
of the sun’s disk of 0, 0-28, 0-57, 0-76, 0-90, 0-95, 
0-97 times the sun’s radius: the observation at 
0-992 and the hoped-for observation of chromo- 
spheric lines were lost owing to clouds. The ex- 
planation in terms of convection currents for lines 
of different intensities originating at different levels 
in the sun, which had been offered for the dis- 
crepancies at the centre of the sun, could not hold 
for the limb, and the divergencies from the pre- 
dicted Einstein displacements had yet to be 
explained. 

Dr. R. O. Redman discussed the advantages from 
spectrophotometry of the chromosphere of a 
jumping slit spectrograph (taking a series of ex- 
posures with a fixed plate) over a continuously 
moving slitless spectrograph: there was less 
trouble from scattered light, higher resolution, 
greater purity of spectrum, and no trouble such 
as arises from the varying width of the steadily 
narrowing crescent photographed with the slitless 


JuLy 3, 1937 


instrument. He described the moving bag 
camera specially designed by Mr. C. R. Davidsoy 
and himself for the eclipse, the instrumental se. 
up, and the programme of exposures at intervak 
of one second carried out at the eclipse throug) 
second contact. As defined by the final disappear. 
ance of the Fraunhofer spectrum, totality com. 
menced 1 second late on the computed time. 

Dr. A. D. Thackeray gave an account of the flash 
spectra secured by Dr. Redman with the moving 
plate camera and by himself with the Hills quart 
spectrograph fed by light from an aluminized 
mirror. While in both cases the original plan of 
observing the changes of intensity of spectral line 
with solar heights had to be abandoned becaus 
of light scattering by the clouds, yet much of 
value could be learned from the plates. In par. 
ticular, Dr. Redman’s spectra included one of the 
finest for the study of the transition from absorp. 
tion to emission spectra that had ever been secured 
He directed attention to the following points of 
special interest: (a) the presence of a bright line 
at 3969-40 A. between He and [H] never previously 
recorded in flash spectra and evidence of the 
excellent definition secured by Dr. Redman; 
(6) the presence in absorption of the subordinate 
series 3*P* — nS of Na at a stage where the 
D lines had practically vanished in transition from 
absorption to emission; (c) the displacement 
towards the violet of emission lines compared with 
the absorption lines in a spectrum taken at a 
distance 0 9994r from the centre of the sun’s 
disk ; (d) the gradient of the Balmer series in 
emission from H8 to H26, with a value of lower 
weight for the total emission of Ha: the gradient 
showed mahifest departure from the values given 
by the Schrédinger-Pauli formula, as had been 
found by Davidson and Stratton in the 1926 
eclipse. 

Prof. J. A. Carroll described the equipment of the 
expedition from Aberdeen to Omsk : the objective 
interferometer prepared for a monochromatic 
image of the whole corona crossed by interference 
rings which should show by their displacements 
internal movements in the corona; a _high- 
dispersion echelon spectroscope with 35 plates 
immersed in fluid and giving an effective thickness 
to each plate of 1 mm. in air; and a spectrograph 
for the extreme infra-red spectra of the corona 
and chromosphere. He then dealt in detail with 
the method of reducing the daily range of tem- 
perature of 12°C. to the range that could be 
allowed without loss of definition for the instru- 
ments, 0-1° for lenses and prisms, 0.01° for the 
interferometer and 0-001° for the echelon. Large 
thermal inertia in the optical parts and small and 
slow changes in the surround of each instrument 
were required. The hut was doubled-walled and 
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lagged inside; it was also equipped with heating 
and refrigerating plant controlled by thermostats 
and by fans for stirring the atmosphere. The 
instruments in their turn were surrounded by a 
further lagged cover with again a thermostatically 
controlled heating circuit inside. This first 
serious attempt at delicate temperature control 
under eclipse camp conditions had worked very 
successfully. 

Mr. E. G. Williams spoke of the results obtained 
with the infra-red spectrograph. A composite 
plate had been used of special rapid panchromatic 
for 5800-6700 A., Agfa 800 for the 8000 region 
and Agfa 950 for the region beyond 9000 A. It 
had been intended to use Agfa 1050 for the region 
beyond 10,000 A., but though the plates were 
specially flown over from Berlin to Moscow they 
were no longer sensitive when the day of eclipse 
arrived and could not be used. They were, there- 
fore, unable to secure the lines at 10,746°80 A.., 
10,797-95 A. recently reported by Iyot. They did 
get a line at 7591-3 A. in the coronal spectrum 
for which Curtis and Babcock in 1928 gave the 


Obituary 


Prof. A. G. Perkin, F.R.S. 


ROF. A. G. PERKIN died at his Leeds residence 

on May 30. Born at Sudbury, Middlesex, in 
December 1861, he was the second son of the late 
Sir William Perkin, brother of the late W. H. Perkin, 
jun., Waynflete professor of chemistry in the Uni- 
versity of Oxford, and half-brother of the late Dr. 
F. M. Perkin, who was well known as a consulting 
chemist. 

A. G. Perkin grew up in an atmosphere of chemistry 
and zeal for scientific investigation. His education 
was varied : he followed in his father’s footsteps by 
attending the City of London School, and from 1877 
until 1879 studied under Frankland and Guthrie at 
the Royal College of Chemistry, South Kensington, 
where he carried out the investigation leading to his 
first paper, “The Action of Nitric Acid on Di-p- 
tolylguanidine”’, communicated to the Chemical 
Society in 1880. He next spent a year at Anderson’s 
College, Glasgow, under E. J. Mills, and finally a 
year in the Dyeing Department, Yorkshire College, 
Leeds, where he worked with J. J. Hummel on new 
compounds derived from the colouring matters of 
brazilwood and logwood. Perkin always paid generous 
tribute to the abilities and personality of Prof. 
Hummel, to whom he owed his first, and lasting, 
enthusiasm for the study of the natural colouring 
matters. 

In 1882 Perkin left the Yorkshire College to take 
up an appointment as chemist at the alizarin factory 
f Hardman and Holden, Ltd., Manchester, and was 
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wave-length 7896 A. and Lyot more recently from 
the Pic du Midi gave 7891-9 A. No trace was 
found of the line about 9609 A. to be expected 
if the coronal spectrum came from a doubly 
excited helium atom. In the chromospheric 
spectrum lines of the Paschen series were obtained, 
for the first time at an eclipse, from P4 to P17, 
and other lines were identified as due to He, O, 
Mg and Cat. 

In the subsequent discussion Mr. J. Evershed, 
referring to Dr. Royds’ excellent spectra, pointed 
out that to reduce his shifts from an arc in air 
to an arc in vacuo meant an increase of 0-003 A. 
and meant that the displacement at the limb was 
twice the predicted Einstein value. Prof. A. 
Fowler, in sympathizing with the Cambridge party 
on their failure, said that it was a magnificent 
failure. He was very much impressed by the 
mechanism of Dr. Redman’s camera and with 
the very interesting and beautiful results he 
had obtained. He would also like to 
congratulate Mr. Williams on his _ infra-red 


spectra. 


Notices 


promoted to the position of manager in 1888. During 
this commercial period he continued scientific in- 
vestigations and published papers on the action of 
nitric acid on anthracene, and in collaboration with 
W. H. Perkin, jun., on derivatives of anthraquinone, 
and on the colouring matter of the Indian dyestuff, 
kamala. 

Perkin resigned his position with Hardman and 
Holden, Ltd., in 1892 to join the staff of the Dyeing 
Department, Yorkshire College, as lecturer and 
research chemist. Then followed a period of more 
than twenty years of intensive research, mainly 
concerned with the isolation of the colouring principles 
of natural products and the investigation of their 
constitutions. The profound knowledge of natural 
colouring matters that he gained by his brilliant 
researches established his international reputation in 
this field. He examined numerous natural colouring 
matters by degradative methods, and in certain 
instances deduced their constitutions, many of which, 
for example, those of catechin, luteolin, gossypetin, 
quercetagetin, etc., have since been confirmed syn- 
thetically by other workers. 

In later years, Perkin devoted more of his time to 
the chemistry of anthraquinone derivatives. A study 
of the migration of the acyl group in partially acylated 
phenolic compounds led to the synthesis of, inter alia, 
some hydroxyanthraquinone methyl ethers, originally 
isolated from the Indian natural dyestuff, chay root, 
but not hitherto obtained synthetically. The con- 
stitutions of numerous hydroxyanthranols were 
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established by conversion into corresponding benz- 
anthrones and examination of the methylation 
products of the latter. The formation of hydroxy- 
anthracenes, -dianthrones, -dianthraquinones, -di- 
anthraquinonyls and -helianthrones also was investi- 
gated and the constitutions of these compounds 
established. 

Perkin’s original papers, including those published 
in the Proceedings of the Chemical Society, all of which 
did not appear afterwards more comprehensively in 
the Transactions, exceeded 270. He was also author 
of numerous articles on natural colouring matters in 
“Thorpe’s Dictionary of Applied Chemistry”, and, 
in collaboration with Dr. A. E. Everest, he published 
the classical monograph “The Natural Organic 
Colouring Matters” in 1918. 

Perkin was elected a fellow of the Institute of 
Chemistry in 1887, a fellow of the Royal Society of 
Edinburgh in 1893, a fellow of the Royal Society in 
1903, and was awarded the Davy Medal of the Royal 
Society in 1924. He was also a vice-president of the 
Society of Dyers and Colourists, and a member of 
the Biochemical Society, the Chemical Society, the 
Pharmaceutical Society, Society of Chemical Industry, 
the Textile Institute, and the Livery of the Worshipful 
Company of Leathersellers. 

In 1916, Perkin succeeded A. G. Green as professor 
of colour chemistry and dyeing in the University of 
Leeds. During the Great War he carried out investiga- 
tions for the Ministry of Munitions, and also directed 
the work on intermediates and synthetic dyes carried 
out by the colony of research chemists of British 
Dyes Ltd. in his Department. 

During his professorship, Perkin did much to widen 
the fundamental education of his undergraduates and 
to enhance the reputation of his Department as a 
scientific training ground for recruits for the dyestuffs, 
dyeing and allied industries. The very large number 
of students who entered for courses in colour chemistry 
and dyeing in the immediate post-War years were 
attracted at least as much by the opportunity of 
working under him as by the popular appeal of these 
subjects at that time. His students were very success- 
ful in securing appointments on completion of their 
courses and most of them now occupy important 
positions in industry. 

Perkin exerted a profound, but unobtrusive, 
influence on his colleagues and students. He was a 
very gentle man with a most charming and lovable 
personality. He did most of his work with his own 
hands, and it was a privilege to observe him at work 
in his laboratory. He was not only a great chemist 
in his generation, but also he was so imbued with a 
passionate zeal for unravelling the secrets of Nature 
that all who came in contact with him were inspired 
by his pioneering spirit. 

On his retirement in 1926, Perkin was accorded 
the title of emeritus professor, and in 1927 the 
University of Leeds conferred upon him the degree 
of D.Sc., honoris causa. In fact, he never retired, 
for he continued to prosecute his researches with- 
out any interruption in the professor's laboratory 
in the Colour Chemistry and Dyeing Department of 
the University of Leeds until his health began to 
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fail in February this year. At that time he wy 
endeavouring to determine the constitution of © gree 
vat dye which he had obtained some years prev iously 
by heating the hydroxylated anthranol, derive: from 
alizarin, with tetrachlorothiophen and an alk, lating 
agent. 

Perkin was well known in the Isle of Man, for many 
years spending all vacations at his house at Por 
Erin, and he was a governor of King William 
College. He was very fond of animals and took the 
greatest interest in his dogs, his pony and his tortoise, 
He also inherited a great love of music, and was a 
accomplished performer on the flute and bassoon: 
he was a leading member of amateur orchestras ip 
Yorkshire. He married Annie, daughter of the late 
J. E. Bedford, of Leeds, who survives him. Ther 
were no children. 

E. J. Cross 
F. M. Rowe, 


Prof. S. H. Langdon, F.B.A. 


Tue study of Assyriology must nowadays be held 
to embrace, in principle, the whole of the archwology, 
history, culture and languages of ancient westem 
Asia. In this immense field the labourers are still 
few, and no country can at present boast more than 
a handful of them. The loss of any one is therefor 
serious, since replacement, much less reinforcement, 
is problematical. That loss is the more sensible 
when so active a worker as Prof. S. H. Langdon, 
professor of Assyriology in the University of Oxford, 
is withdrawn by death, on May 19, at the early age 
of sixty-one years. 

Since the boundaries of the study have been so 
vastly extended by recent discovery, it has become 
inevitable in Assyriology, as in other sciences, that a 
man should specialize. Langdon’s chosen branch was 
Sumerian, ‘the primitive language of Babylonia, 
virtually extinct by the end of the third millennium 
B.c., but of paramount importance as belonging to 
a people who have been revealed, time and again, 
as the originators of most of the vital elements in the 
whole pre-Hellenic culture of western Asia. At the 
time when Langdon was beginning his career, 
knowledge of this language had scarcely passed the 
stage of entire dependence upon the translations | 
furnished in bilingual texts by late Assyrian scribes, 
while the scepticism of Halévy still preoccupied the 
minds of many. Some of Langdon’s early work, how- 
ever, was devoted to the Sumerian religious texts 
without Semitic translation which have survived in 
large numbers, and because of their great difficulty 
of interpretation still remain to-day among the 
obscurest parts of the literature written in cuneiform. 

This observation is, of course, in itself a criticism of 
Langdon’s achievement, for throughout his working life 
it was upon these texts that his abundant energy was 
mainly concentrated ; editions of the originals and 
translations make up a large part of his bibliography, 
whereas few of his contemporaries cared to venture 
upon so hazardous a ground. But it must be owned 
that, in the editions, his copies were not always of 
the most reliable, and that he failed to detect this 
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and other faults in his translations (though never 
unready to admit mistakes) chiefly because of a 
certain lack in comprehension of the practical sense of 
@ phrase or of a text, and this allowed him too often 
to put forward merely verbal translations. It must 
be remembered, however, that some of the literature 
to which he devoted himself is jejune in content, and 
must necessarily look rather absurd in the baldness 
of translation. How carefully he had prepared him- 
self for this work is shown by his “Sumerian Grammar” 
(1911), which, if it cannot be said to have marked a 
decisive advance, has the credit of being the first 
full-length treatment of the subject. 

To the study of the Akkadian (Semitic) language, 
which is better known, Langdon’s contributions were 
less copious. But he has to his credit at least one 
book which is still a standard work of reference, 
“Die neubabylonischen K6nigsinschriften”’ (1912) and, 
despite certain oddities, his “Babylonian Epic of 
Creation” (1923) contains much which subsequent 
translators have been glad to use. Besides one or 
two philological books of less importance he wrote 
in 1931 @ general work on “Semitic Mythology” 
which, somewhat belying its name, drew very largely 
upon the Sumerian religious literature which he knew 
so well. But many will think that one of Langdon’s 
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most remarkable achievements was that he, essentially 
a man of the study who had hitherto shown little 
interest in archeology, seized the opportunity after 
the Great War to excavate in Iraq, and with great 
enthusiasm proposed, organized, and even raised part 
of the money for, an expedition which made important 
discoveries at Kish. He himself spent two seasons 
on the site, much to the detriment of his health, 
and afterwards began two series of volumes devoted 
to the archeological and epigraphical results of the 
work. In his latest years he often spoke of a Sumerian 
dictionary which he had long been preparing, and he 
had announced a future edition of the Assyrian texts 
upon which his recent Schweich lectures were based. 

WE regret to announce the following deaths : 

Prof. A. Erman, formerly director of the Egyptian 
Section of the Berlin Museum, and professor of 
Egyptology in the University, on June 26, aged 
eighty-three years. 

Dr. H. H. Jeffcott, secretary of the Institution of 
Civil Engineers, on June 29. 

Prof. T. Mather, F.R.S., emeritus professor of 
electrical engineering in the City and Guilds (En- 
gineering) College, Imperial College of Science and 
Technology, on June 23, aged eighty-one years. 


News and Views 


Queen Mary and the Bodleian Extension 

QuEEN MARY was given a warm and affectionate 
welcome when, on June 25, in royal weather, she 
visited Oxford to lay the foundation-stone of the 
great Bodleian extension to be erected in Broad 
Street opposite the Clarendon Building. A special 
Convocation of members of the University was held 
in the Sheldonian Theatre to which the public were 
admitted without ticket, and which was so filled in 
every part that although no one was turned away, 
twenty more could not have been accommodated in 
comfort. There an address of thanks was presented 
to Queen Mary by the Chancellor, Lord Halifax, and 
the Vice-Chancellor, the Master of Balliol. They 
spoke of how proud Oxford is of its ancient, Bodleian 
library, and how urgent it is for the work now being 
done in all branches of teaching and research that 
it should be properly maintained and extended. The 
Queen then crossed Broad Street to a stand raised 
above the enormous hole in the ground which is at 
present the site. There was assembled another large 
party representative of Oxford life, academic and 
civic, and of those entrusted with the erection of the 
building, Sir Giles Gilbert Scott, the architect, was 
present. The Queen then laid the foundation-stone 
on which the following words have been inscribed : 


AEDIFICII NOVI BODLEIANI 
HVNC PRIMVM LAPIDEM 
POSVIT MARIA REGINA 

REGIS GEORGIT VI MATER 

DIE XXV MENS. IVN. A.D. MCMXXXVII 


Prof. F. Wood Jones, F.R.S. 

Pror. Frepgeric Woop Jones, at present professor 
of anatomy in the University of Melbourne, has 
accepted an invitation to fill the chair of anatomy in 
the University of Manchester, in succession to Prof. 
J. 8. B. Stopford, who has asked to be relieved of 
the duties of the chair, in view of the increasing 
responsibilities of his administrative work as vice- 
chancellor of the University. Prof. Wood Jones 
graduated in science in the University of London in 
1903, and in medicine and surgery in 1904. In 1910 
he was awarded the degree of D.Sc. in zoology of 
the University of London. He was elected to the 
Royal Society in 1925 and to the fellowship of the 
Royal College of Surgeons in 1930. Prof. Wood 
Jones has held professorial chairs in the London 
School of Medicine for Women (anatomy) and in the 
Universities of Adelaide (anatomy), and Hawaii 
(physical anthropology) in addition to the chair of 
anatomy at Melbourne, to which he was appointed 
in 1930. In 1932-33 he acted as temporary director 
of the Peiping Union Medical College. His experience 
in other fields includes the duties of a medical officer 
in the Far East, anthropologist to the Egyptian 
Government, and membership of the Archeological 
Survey of Nubia. On four occasions he has delivered 
the Arris and Gale Lectures of the Royal College of 
Surgeons. Among his numerous published works are 
“Coral and Atolls”, ‘‘Arboreal Man”, ‘““The Mammals 
of South Australia” and ‘“Man’s Place among the 
Mammals”. 
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Sir Morell Mackenzie (1837-1892) 

Srr Moretti Mackenzie, the eminent throat 
specialist of the Victorian era, was born at Leyton- 
stone, Essex, on July 7, 1837. He came of a medical 
family, his father being a distinguished general 
practitioner, and his younger brother Stephen a 
prominent physician on the staff of the London 
Hospital. After qualifying in 1858, he went to Paris, 
where he attended the clinics of Trousseau, Nelaton, 
Ricord and others, and then to Vienna, where he 
studied under Oppolzer, Skoda, Rokitansky and 
Hebra, and finally to Budapest, where he made the 
acquaintance of Czermak, who was experimenting 
with the laryngoscope invented by Manuel Garcia. 
On his return to London, after holding the posts of 
resident medical officer and registrar at the London 
Hospital, he set up in practice in George Street, 
Hanover Square. In 1863 he gained the Jackson 
prize of the Royal College of Surgeons by an essay 
on the pathology and treatment of diseases of the 
larynx and in 1866 was appointed assistant physician 
to the London Hospital, becoming full physician in 
1873. His chief publication was his work on “Diseases 
of the Throat and Nose’’, of which the first volume 
appeared in 1880 and the second in 1884, and at 
once became the standard book on the subject. He 
was also the author of “The Use of the Laryngoscope 
in Diseases of the Throat’’ (1865), “Diphtheria: Its 
Nature and Treatment” (1879) and ““Hay Fever and 
Paroxysmal Sneezing’’, of which the fourth edition 
was published in 1887. 


MACKENZIE’s eminence as a specialist won him 
many distinctions. He was elected an honorary 
member of the medical societies of Vienna, Buda- 
pest and Prague and one of the two foreign 
honorary fellows of the American Laryngological 
Association. In 1887 he was knighted, and in 
1888 he received the Grand Cross and Star of the 
Royal Order of Hohenzollern for his attendance on 
the Emperor Frederick, the story of whose illness he 
relates in the book entitled “The Last Illness of 
Frederick the Noble’, for which he incurred the 
censure of the Royal Colleges. Though a strong 
advocate for specialism in medicine, as he showed by 
two articles published in the Fortnightly Review in 
1885, Mackenzie always maintained that a very 
complete medical training should be the basis of 
education for the specialist. Apart from his literary 
work, Mackenzie deserves to be remembered for his 
addition of a Jarge number of instruments to the 
armamentarium of throat surgery and his skill as an 
operator in the removal of laryngeal growths. Like 
many other celebrated men, Mackenzie was the 
subject of asthma, from which he suffered for thirty 
vears, and his death at the comparatively early age 
of fifty-five years took place on February 3, 1892. 


Acculturation and Native Policy 

In commenting on the recent debate in the House 
of Lords on policy in native administration in the 
Empire (see Nature, June 26, p. 1083) it was urged 
that the contribution of anthropological science 
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should not be overlooked when the possible effict of 
administrative action, and its bearing on future | olicy 
were under consideration. A concrete example «f the 
results which may be expected to emerge from such 
scientific investigation of the effects of cultural ir ipac 
on a relatively simple people is afforded in a stu: ly by 
Prof. I. Schapera of the BaKxatla, a Bantu-spe.iking 
people, who migrated from the western Transvial to 
evade the Boers about 1840 and settled in wha 
afterwards became the Bechuanaland Protectorate, 
Here their earlier contact with Western civilization 
was continued, at first through missionaries, and 
afterwards through traders and administrative of. 
ficials. Prof. Schapera in this study (“Contributions 
of Western Civilization to Modern Kxatla Culture”, 
Trans. Roy. Soc. S. Africa, 24, 3) analyses both the 
acceptances and the rejections by the BaKxatla of 
elements of Western culture and their consequences, 
with the somewhat remarkable result that he finds 
that, while some traditional elements of their own 
culture are retained and new elements from Wester 
culture are incorporated with little change, an 
entirely novel cultural pattern is also growing up 
out of the contact. His paper must be consulted for 
details, but one instance may be mentioned. As 4 
result of the introduction of Christianity, ancestor 
worship has virtually died out, but magic is retained. 
At the same time, the Christianity which is their 
official religion has come to be something very 
different from the doctrine as it was first introduced 
among them. Although it is not possible to generalize 
from one African tribe to another without testing 
the premises of the argument, it is clear that investi- 
gation on these lines has been shown to be essential 
before the risk is run of making any fundamental 
changes of principle or detail in policy. 


School of Colonial Administration at Oxford 
ANTHROPOLOGISTS will be afforded an opportunity 
of bringing these and kindred matters to the notice 
of administrative officers of the Colonial Services at 
the Oxford University Summer School of Colonial 
Administration, which will meet at St. Hugh’s College, 
Oxford on July 3-17. The arrangements have been 
made in connexion with the Social Studies Research 
Committee of the University. The School is intended 
primarily for the benefit of members of the Colonial 
Administrative Services, more especially, though not 
exclusively, those serving in Africa. The problems 
of native administration in tropical Africa will be 
discussed in a series of lectures, in which they will 
be brought into relation on broad lines with world 
problems of economics and politics; while the 
experience of other countries in tropical administra- 
tion in relation to such matters as local government, 
education, elementary and adult, the co-operative 
movement and the like will be demonstrated. Leading 
foreign experts will lecture on a number of other 
topics, and more especially on methods of native 
administration in territories under other than British 
rule. The School will be opened by the Right Hon. 
W. G. A. Ormsby-Gore on July 4, and on the same 
day an inaugural address will be delivered by Lord 
Lugard. Among those who have promised to take 
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part in (he proceedings and discussions are Sir Alfred 
Zimmern, Sir Arthur Salter,Lord Lothian, the Warden 
of All Souls, and Sir Donald Cameron. A number 
of anthropologists have been invited to join in the 
discussions and talks, dealing with problems affecting 
administration in different regions and from different 
aspects. About one hundred and seventy officers on 
leave have intimated their intention of attending 
the School. Although not ‘official’, the School has 
had the cordial support and assistance of the Colonial 


Office. 


An Astronomical Jubilee 

La Socrétt ASTRONOMIQUE DE FRanceE, the 
creation of Camille Flammarion, who did so much 
to popularize astronomy in France, has recently 
celebrated its jubilee. The chief event in the festivities 
which were held to commemorate the occasion was 
a great reception on June 16 in the Great Theatre 
of the Sorbonne, at which nearly three thousand 
people were present; the President of the French 
Republic attended and the Minister of Education, 
M. Jean Zay, presided. M. Jules Baillaud, the present 
president of the Society, gave an account of the 
history of the Society and of the work done for it 
successively by Camille Flammarion and his widow. 
After a short address by the Minister of Education, 
Prof. C. Fabry gave a charming account of the 
progress or revolution in the astronomical outlook 
in the past fifty years, and some beautiful slides which 
had been taken by Mr. Ritchey and by M. de Kerolyr 
at Fourcalquier were shown by M. Baldet. A film 
was shown of Camille Flammarion’s activities in 
connexion with the Society, and a recorded speech 
of his was repeated to the audience. A concert 
followed in which artists from the Opera assisted, 
while at an earlier stage artists from the Comédie- 
Francaise and elsewhere recited poems and read ex- 
tracts from Camille Flammarion’s works. A memor- 
able evening, such as could scarcely have been held 
anywhere outside Paris, concluded with some ballets 
danced by pupils of the late Loie Fuller. 


Tue celebrations were attended by astronomers 
from Belgium, Czechoslovakia, Denmark, Great 
Britain, Italy and the United States to add their 
greetings and congratulations to the Society, its 
president and its secretary, Madame Camille Flam- 
marion. Opportunity was taken of the presence 
of many astronomers in Paris for a discussion 
on various aspects of the problem of interstellar 
matter in space, which is to be the subject of a con- 
ference in Paris on July 11-17 at the Institut Henri- 
Poincaré. Messrs. M. G. Darmois, J. Baillaud, 
Lacroute, F. Perrin, Chalonge, Barbier and Mineur 
gave an account of the present state of our know- 
ledge on interstellar calcium, absorption in space, 
the structure of the galaxy, the nature and distribu- 
tion of absorbing clouds and their effect on stellar 
spectra and colour indices. 


Covent Garden Laboratory 
For the last eleven years, contact has been main- 
tained between the work of the Department of 
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Scientific and Industrial Research on the transport 
and storage of food and an important branch of 
industry through the Department’s Covent Garden 
Laboratory in Endell Street, London. This Labora- 
tory has provided an excellent place for keeping 
under survey the condition of produce passing 
through our markets generally and for diagnosing or 
tracing to their source the different types of wastage 
and deterioration in fruit and vegetables. Samples 
of fruits showing wastage or abnormal features are 
collected from the market or are brought to the 
Laboratory by salesmen. Often the trouble can be 
diagnosed at once, but sometimes it 1s desirable to 
get the diagnosis confirmed by the Low Temperature 
Research Station at Cambridge or the Ditton Labora- 
tory. The Covent Garden Laboratory also receives 
for examination samples of consignments of fruits 
new or comparatively new to Great Britain, such as 
mangoes, mangosteens and papaws. The interest 
taken in this work has now made it necessary to 
leave Endell Street for larger premises, which were 
opened by Sir Frank Smith on June 28. These are 
situated on the top floor of Nos. 9-13 Kean Street. 


THE new accommodation includes two chemical 
laboratories, a large ‘ice box’ for cooling fruit to 
—30° F. and three cold stores. One, maintained at 
34° F., will be used for delaying ripening and for 
observations on apples; another at 45° F. for work 
on citrus fruits, and the third at 65° F. will be used 
as a conditioning room for initiating ripening. The 
two colder stores will also be used for studying the 
advantages of temporary cold storage for whole- 
salers or retailers, that is, storage of, say, mushrooms 
and melons for short periods. In the chemical 
laboratories estimations of the sugar and acid content 
of the fruit will be carried out. The sugar content of 
apples, of course, varies between individual speci- 
mens, and to get a representative sample the apples 
are frozen solid and then ground up into a fine 
powder. Another important measurement to be 
made is the rate of respiration of the fruit. This not 
only gives an indication of the age of the apple, but 
also is important in connexion with research which 
is being carried out on the mechanism by which 
sugar breaks down to carbon dioxide. The alcohol 
content of apples increases as they grow older, and 
this is also a subject of measurement, as it is hoped 
that this factor will prove an important diagnostic 
indication. Produce from the Empire overseas is 
inspected before being shipped in order that nothing 
may be exported which is not up to standard. 
Facilities will be available at the new Laboratory 
for officers of the Dominions and Colonies engaged 
in following up this work. 


Medicine Stamp Duties 

Duttes in respect of medicines were first imposed 
so far back as 1783. The tax then was twofold, as 
it is to-day. It was imposed on all persons who sold 
medicines, not being doctors, apothecaries, etc., and 
secondly a duty was ‘laid on the medicines’ them- 
selves when sold by such persons. A Select Committee 
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was appointed in November 1936 to consider the 
duties of excise chargeable under the Acts of 1802, 
1804 and 1812, and any amendments thereto, and 
to report thereon and to make recommendations, and 
its report has now been issued (London: H.M. 
Stationery Office, 1937; price 3d. net). Complete 
abolition of these duties has been advocated, but the 
Committee recommends that the duties ought to 
continue and should apply to a wider field, and 
bring in a much larger revenue. At the same time, 
it recommends that the duty should be at the rate 
of twopence instead of threepence in the shilling, and 
should be graduated less steeply. The recommenda- 
tions are of a far-reaching character, and bring in 
everything that looks like a drug or smells like one. 
As drafted, it would even seem that medicines pre- 
scribed or dispensed by medical practitioners are 
included, though it can scarcely be believed that this 
was intended. The Committee also sees no reason 
why the “modern chemist” should have “a very 
valuable preference” in the sale of preparations which 
claim the “known, admitted, and approved remedy” 
exemption which has hitherto enabled them to sell 
unstamped certain types of preparations liable to 
duty if sold by ordinary shopkeepers. Despite defects, 
the recommendations are on the whole in the interests 
of the public, and with certain amendments should 
prove acceptable. 


Acquisitions at the British Museum (Natural History) 


H.M. THe Krxc has presented to the Museum an 
exceptionally fine specimen of a black leopard from 
India. The skin is very dark and the spots are 
scarcely visible in certain lights. In March 1936, 
Mr. H. St. J. B. Philby set out on a journey through 
the districts of Asir and Najram in Arabia, returning 
to Jidda in the early part of this year. During this 
trip, Mr. Philby made large natural history collections 
which he has presented to the Museum. Apart from 
the birds which number 747 specimens belonging to 
some 100 species, the collections include mammals, 
reptiles, fishes, mollusca, a large number of insects, 
230 botanical specimens, some minerals, and about 
400 rocks. Among the birds, three are new to science, 
namely, a race of the common magpie, a small Scops 
owl, and an emerald cuckoo. His collection includes a 
number of eggs previously unknown. The Department 
of Entomology has received from Mrs. Tillyard a 
collection of 500 mayflies and 700 dragonflies which 
formed part of the late Dr. R. J. Tillyard’s collection. 
Among the dragonflies are included the type speci- 
mens of 105 species, and among the mayflies of 8 
species. This gift is perhaps the most valuable 
addition to the Museum collections in these groups 
that has been received for many years. Accessions 
to the Department of Geology include a collection 
of about 20,000 fossil invertebrates (including 60 
type and figured specimens) from the Ordovician 
and Silurian strata of the Girvan district of Ayrshire. 
The collection was made by the late Mrs. Robert 
Gray of Edinburgh and her daughters. Mr. F. N. 
Ashcroft has presented a further series of 747 speci- 
mens from his collection of Swiss minerals. 
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Repton School Science Society 

Art the triennial conversazione of the Repton School 
Science Society on June 25 and 26, some forty 
demonstrations were shown. In the biology section, 
a way of recording the heart beat of a frog and the 
effect of stimulation by nerves, by electricity and by 
drugs, was shown and also a collection of local zo. 
logical and botanical specimens. Recent develop. 
ments in chemical industry were illustrated by the 
moulding of bakelite cups in a home-made electrically. 
heated press producing a pressure of 1} tons per 
sq. in., by the manufacture of rubber gloves from 
the latex by a simple dipping process using an 
experimental plant, and by electro-plating and 
bronzing on a semi-technical scale. A lecture was 
given in the physics section on electrical illumination, 
dealing with the development of lighting from the 
carbon filament lamp to the modern vapour discharge 
lamps. There were also demonstrations of a way of 
eliminating dazzle from motor-car headlights using 
the new polaroid screens and of a home-made model 
railway fitted with a system of automatic signalling 
and train control. 


Scientific and Industrial Research in Australia 


Tue tenth annual report of the Council for Scientific 
and Industrial Research, Commonwealth of Australia, 
covers the year ended June 30, 1936, and in addition 
to reports on the five main divisions of the Council's 
work, refers to co-operation in research with New 
Zealand and to the meetings of the Standing Com. 
mittee of Agriculture appointed as an advisory body 
to the Australian Council of Agriculture established 
in 1934 (Canberra : Government Printer, 1936. 4s.). 
Numerous reports to this Committee were furnished 
by the Council of Scientific and Industrial Research, 
dealing with such subjects as codling moth pest, 
survey of potato virus diseases, tobacco investiga 
tions, seed testing, weed pest investigations, soil drift, 
grasshopper investigations, etc. The Council also 
acts as a liaison with the Commonwealth Government 
on behalf of the Standards Association of Australia, 
and in this capacity provided reports on standardiza- 
tion of wearing parts of agricultural machinery, 
primary products, dusting sulphur, wire-netting and 


other galvanized products. During the year, the f 


activities of the Council were extended to cover 
investigations into the problems of Australia’s 
secondary industries, and a special committee has 
been set up to define the field and make recom- 
mendations regarding problems for investigation and 
the staff and organization required. A new Forest 
Products Laboratory approached completion during 
the year. This Division completed a full investigation 
of the veneer and plywood industry in Queensland 
with special reference to gluing practice, which has 
already led to a marked improvement in the quality 
of the products. 


Tue Division of Plant Industry has been responsible 
for work on the control of downy mildew of tobacco 
by benzene vapour in covered seed beds; this has 
made possible the prevention of a most destructive 
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disease which previously resisted all attempts at 
control. Considerable progress in the investigation 
on the control of the peach moth is reported by the 
Division of Economic Entomology and very favour- 
able results have obtained with nicotine- 
bentonite-sulphur sprays. The same Division has 
been responsible for work on termite control, while 
the work carried out on the control of weeds has been 
considerably extended by reorganizing the botanical 
and entomological phases in one section under joint 
control of the chiefs of the two Divisions. The 
Division of Animal Health Nutrition has been 
responsible for investigations on pleuro-pneumonia 
in cattle and on the treatment of internal parasites 
of sheep, while its fundamental investigations on the 
nutrition of sheep have already led to an increase of 
nearly 150 per cent in the yield of wool as well as to 
a remarkable variation in its character. Valuable 
contributions to viticulture and regarding the role of 
organic matter in plant nutrition have been made by 
the Soils Division, while the Food Preservation 
Section has obtained promising results in investiga- 
tions on the storage of peaches and plums from the 
point of view of export to Great Britain which should 
decrease the wastage in export. The Radio Research 
Board has continued its investigations ; appreciable 
advance in the control and eradication of prickly 
pear by biological methods is again reported, and a 
has also recently 


been 


programme of fisheries research 


been initiated, 


National and International Standardization 
REALIZATION of the advantages of standardization 
of industrial materials and requirements has led in 
most of the industrially developed countries to the 
establishment of organizations to promote such 
standardization, and already a_ high 
standardization has been reached in many countries. 
A most informative account of the work of the 
various national authoritative bodies engaged in this 
work is given in “A Survey of the Present Organiza- 
tion of Standardization—National and International”’, 
published by the World Power Conference. In Great 
Britain, the British Standards Institution is the 
national standardizing organization and is responsible 
for the determination of British standard specifica- 
tions. Though the Institution has a strict rule that 
it does not initiate standardization but waits to be 
approached by a recognized outside authority such 
as a trade association, technical institution, or Govern- 
ment department, it has already issued more than 
560 British Standard Specifications, exclusive of 
some 160 specifications for aircraft materials and 
co-operation with the Air 


degree of 


components issued in 


Ministry. 


INTERNATIONAL standardizing organizations, such 
as the International Federation of the National 
Standardizing Associations (ISA) or the International 
Electrotechnical Commission (IEC) have also been 
established. ISA, for example, federates the national 
standardizing organizations of nineteen countries and 
was founded in New York in 1926 with the object of 
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promoting co-operation, co-ordination and _inter- 
change of information. But international co-opera- 
tion, in contrast to the development of standardiza- 
tion along national lines, has made slow progress. It 
was indeed the need for further development in this 
direction that led the International Executive 
Council of the World Power Conference to initiate 
this inquiry, and the report has been published with 
the hope that it may serve as a stimulus to a greater 
degree of co-operation in national standardization 
and to a closer co-ordination of the activities of 
international organizations engaged in standardiza- 
tion, to the end that duplication and overlapping 
may be avoided and international standardization 
may be more speedily effected. 


Scientific Basis of Birth Control 

In Science and Society of June-September 1937, 
there appears an article on “The Scientific Basis of 
Birth Control” by Dr. C. V. Drysdale, president of 
the Malthusian League. The author remarks that 
the true, present-day application of the Malthusian 
doctrine may best be understood by reference to the 
affairs of an ordinary married couple. ‘““The average 


‘young man marries when his income is sufficient to 


support a wife and perhaps one child, and, if that 
income were fixed, every additional child would mean 
a lowering of the family standard of existence.’ But, 
in many occupations, salaries rise with age and 
service, and if additional children come when there 
has been a sufficient rise in income, no lowering of 
the standard need take place. ‘“This is the population 
problem as it confronts almost every middle-class 
couple.’ If children arrive at a greater rate than 
can be allowed for by increases of salary, then such 
a family is ‘‘over-populated”. It amounts to this, 
that, in general, in civilized countries, birth-control 
has assisted in the preservation of the amenities and 
standards of living. Another aspect of birth-control 
is, of course, its application to what is called negative 
eugenics, that is, the avoidance of parenthood by 
persons afflicted with transmissible disease or defect. 
Dr. Drysdale looks forward to a future in which a 
planned social economy shall ensure general early 
marriage with reasonable family limitation. But it 
will be necessary to arrange that the limitation does 
not go too far, and the question is: How ? 


Fauna of the U.S.S.R. 

Some years before the Great War, the Russian 
Academy of Sciences launched an ambitious scheme 
of publishing detailed monographs on all groups of 
animals occurring within the Russian Empire and in 
neighbouring countries, under the title ‘““Faune de la 
Russie et de pays limitrophes,’. The programme of 
the publication was so extensive that the first few 
volumes which appeared were sufficient to show the 
virtual impossibility of continuing the work on the 
same scale. The idea, however, was not abandoned, 
and the Academy of Sciences of the U.S.S.R. has 
now commenced the publication of a new ‘Faune 
de I'URSS”, which aims at giving a full, but 
concisely written, monographic treatment mainly 
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of the systematics and distribution of all animals 
already found, or expected to occur, in the Soviet 
territories. Six volumes and two smaller parts, mostly 
dealing with insects, have already appeared, and they 
make a very good impression, particularly as regards 
the generally high scientific standard, although 
the paper, printing and illustrations might be im- 
proved. Unfortunately, not all the volumes are by 
outstanding experts in the systematics of the groups 
treated, and some have apparently been prepared by 
authors who may be excellent specialists, but not in 
the groups they had to monograph. All foreign 
zoologists will be pleased to see that each volume 
has a very full summary in a Western language, in 
which all determination keys, new descriptions and 
more important notes are given. Since the “Fauna” 
covers the whole of extra-tropical Asia and eastern 
Europe, its value for systematists working on the 
palearctic region will be inestimable, and volumes 
on their respective groups will be eagerly awaited by 
all zoologists. 


The Botanical Society of Edinburgh 

Tue Transactions and Proceedings of the Botanical 
Society of Edinburgh, 32, Part 1, 1936, is a particularly 
interesting number, including as it does the record 
of the centenary meeting of this Society. The main 
contribution is in effect a local flora—a list of the 
flowering plants and ferns from Fife and Kinross by 
William Young. The address delivered by Prof. F. O. 
Bower at the centenary meeting is included. No 
more appropriate speaker could have been found for 
that interesting occasion, and his appreciation of 
botanical progress during the period of activity of 
the Society could only have been delivered by a 
veteran whose reminiscences still feed his botanical 
enthusiasm. Prof. Bower points out how plant 
physiology has gained since 1836 by the precision 
that can now be assigned to the medium in which 
vital functions are proceeding, through the advances 
in cytology and anatomy. With arresting phrase and 
breadth of vision, in a few pages the main movements 
of botanical thought during the century are brought 
before the reader. The last half century, it is pointed 
out, because it is an age of specialization, has 
increased the need for the services of such general 
societies as the Botanical Society of Edinburgh. 
Prof. Bower indicates how the ‘herd sense’ among 
his fellow botanists is probably responsible for the 
temporary ascendancy of one field of investigation, 
thus leading to “multiplying instances of what has 
been already demonstrated”. He then shows himself 
fully aware where the ‘herd’ is gathering now when 
he ends an eloquent plea for a modern morphology, 
based upon developmental studies of the meristem, 
with the speculation that hormones may then prove 
the key to unlock those phenomena of symmetry 
that are expressed in appendages. The Botanical 
Society of Edinburgh began principally as a means 
to the formation of a herbarium for its members, 
and has taken a prominent part in the creation of 
the magnificent herbarium that is now housed at the 
Royal Botanic Gardens. 
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Giorgi’s System of Units 


Dr. A. E, KENNELLY recently presented a report, 
from the historical point of view, to the Societ y for 
the Promotion of Engineering Education, in regan 
to the adoption of the m.K.s. (metre-kilogram-seconq) 
system of units (“The M.K.S. System of Giorgi a 
adopted by the International Electrotechnical Com. 
mission (I.E.C.) in June 1935"). Dr. Kennelly has 
done his work well, giving a fair statement of the 
present position. Unfortunately, physicists an 
engineers are not yet agreed as to the best system 
of units to adopt. Many of them are in favour of 
following Heaviside and completely rationalizing the 
system of units. Others are more conservative, and 
think that the change, although saving much arith. 
metic, would scarcely be worth the labour involved 
in learning all the relations connecting the new and 
the old units. The two leading organizations are jn 
agreement that a fourth unit is theoretically necessary 
to link internationally adopted electrical units with 
the dynamical units of the M.K.s. system. They 
agree that this fourth unit may preferably be ‘spac: 
permeability’ taken at the definite numerical valu 
of 10°" (unrationalized). This report of Dr. Kennelly’: 
ean do nothing but good. 


Prohibition and Cirrhosis of the Liver 


At an address given at the recent annual meeting 
of the Royal Institute of Public Health at Margate, 
Dr. C. C. Weeks stated that, in the United States, 
when prohibition really was prohibiting, there was 
a marked decrease in the death-rate from cirrhosis 
of the liver and a rise as ‘boot-legging’ became more 
extensive. The liquor sold under ‘boot-legging’ 
conditions was much more alcoholic than usual, ethy! 
alcohol being so high as 70 per cent in much of the 
whisky sold. There was consequently a good deal of 
acute alcoholism attributed to all sorts of causes, 
whereas the one effective cause was that the whisky 
was 50 per cent stronger than usual. Since the repeal 
of prohibition, there has been a slight but steady 
increase in deaths due to alcoholism. Official figures 
for 1935 showed that, out of 24 States, 20 had an 
increase in the death-rate from cirrhosis, while only 
11 showed an increase in the death-rate for alcoholism 
as compared with 1932. The steady drinking of a 
more normal alcoholic beverage was leading inevitably 
to more cirrhosis of the liver but to less acute 
alcoholism. 


Society of Chemical Industry: Food Group 


AT a recent meeting of the Food Group of the 
Society of Chemical Industry, it was decided, in view 
of the growing interest in food science and the diver- 
sity of the subject, to form panels within the 
Group. These panels will be responsible for directing 
the activities of the Group in connexion with their 
respective divisions of the science. The first two 
panels, of which there will be several, are now in 
process of formation, namely, a nutritional panel and 
a microbiological panel. 
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Studentships and Fellowships for Medical Research 

Tue Medical Research Council invites applications 
for a second series of studentships and fellowships 
for research into disease together with experimental 
work of an immediately relevant kind. Six post- 
graduate studentships are offered for medical gradu- 
ates who have already held house appointments and 
are strongly inclined to a career in clinical science or 
experimental pathology. Each selected student will 
receive an inclusive grant at the rate of £200 per 
annum, during a period not exceeding twelve months, 
for personal maintenance while undertaking approved 


courses of study in Great Britain such as may be - 


regarded as best calculated to advance the student’s 
training in methods of research. Four research 
fellowships are also offered for candidates of similar 
qualifications who have already had some experience 
in the use of research methods. Each fellowship will 
be tenable for one year at the ordinary value of 
£250 per annum, and will be renewable in approved 
instances at the rate of £300 per annum for a second 
year. These fellowships are intended as probationary 
appointments for research in clinical science or 
experimental pathology. Further information can be 
obtained from the Secretary, Medical Research 
Council, 38 Old Queen Street, London, S.W.1. 


Announcements 

Strr Witu1am Brace, president of the Royal 
Society and director of the Royal Institution, has 
been elected an honorary associate of the Royal 
Institute of British Architects. 


By an order of the Committee of Privy Council, 
Mr. W. M. Goodenough has been appointed a member 
of the Medical Research Council on the retirement 
of the Right Hon. Lord Mildmay of Flete. Mr. 
Goodenough also succeeds Lord Mildmay as treasurer 
of the Council. 


Tue Howard Prize for 1937 of the Royal Meteoro- 
logical Society has been awarded to Cadet Ralph 
Wills of H.M.S. Conway School Ship. Cadet Julius 
Cornel Donner and Cadet John Easton Neils Carter 
of H.M.S. Worcester, were placed second and third 
respectively. The subject of the essays was “The 
Meteorology of the Voyages of Discovery to America 
and to South Africa’. 


On the occasion of the seventy-fifth birthday of 
Prof. E. Leclainche and of his election to the presi- 
dency of the Paris Academy of Sciences, the National 
French Syndicate of Veterinarians recently organized 
a ceremony in his honour. Prof. Leclainche is 
honorary director of the French Veterinarian Services 
and president of the International Office of Epizootics. 


Pror. Kart NEuBERG, founder and editor of the 
Biochemische Zeitschrift and formerly director of the 
Biochemical Institute of the Kaiser-Wilhelm Gesell- 
schaft, celebrates his sixtieth birthday on July 29. 
An issue of the periodical Enzymologia, with which 
he is associated, is to be published in honour of this 
anniversary ; more than seventy authors, chiefly his 
pupils, have contributed to the number. 
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Ir is announced by the New York correspondent 
of The Times that a fund of about £2,000,000 for 
eancer research has been given to Yale University 
by Mr. Starling W. Childs. It is to be called the 
Jane Coffin Childs Memorial Fund for Scientific 
Research, and the deed of gift provides that, if the 
problem of cancer should be solved, the Foundation 
is to devote itself to other unsolved medical problems 
or to problems in other fields of science. 


A GENERAL Discussion on reaction kinetics has 
been arranged by the Faraday Society, to be 
held in the Chemistry Theatre of the University of 
Manchester on September 13-15. As is usual at these 
discussions, a number of distinguished foreign in- 
vestigators have agreed to take part. Further 
particulars can be obtained from the Secretary, 
Faraday Society, 13 South Square, Gray’s Inn, 
London, W.C.1. 


READERS interested in psychology may like to 
know that a Graphological Society has been formed 
and the first public meeting will take place in October. 
The honorary secretary is Mrs. Paula Friedenhain, 
50 Heathway Court, West Heath Road, London, 
N.W.3. 


THE second Congress of the Austrian Society of 
Réntgenology will be held in the Central Réntgen 
Institute of the General Hospital at Vienna on 
July 10-11. Further information can be obtained 
from the Secretariat, Zentral Réntgen Institut, 
Allgemeines Krankenhaus, Alserstrasse 4, Wien IX. 


AN institute for anatomy, physiology and hygiene 
is shortly to be opened at Riga. 


Dr. THEODOR VAHLEN, professor of applied mathe- 
matics at Berlin, has been made an honorary pro- 
fessor in the University of Greifswald. 


Tue fourth International Leprosy Congress will be 
held at Cairo on March 21], 1938. Further information 
can be obtained from the Secretary, 131 Baker Street, 
W.1. 


Tue Congress of the International Union of Towns 
will be held in Paris on July 5-19, when a discussion 
will be held on the campaign against smoke in 
various countries, and other subjects. Further 
information can be obtained from M. R. Hummery, 
28 rue de Liége, Paris. 


WE have received List No. 25, a catalogue of old 
medical books, issued by Messrs. E. P. Goldschmidt 
and Co., Ltd., 45 Old Bond Street, London, W.1. 
Among 214 items, are several early works on bacterio- 
logy and parasitology of Behring, Ehrlich, Koch and 
Laveran, and a collection of French X-ray photo- 
graphic prints, made about 1896. It also includes 
a copy of the rare third edition of Harvey’s “De 
Motu Cordis”, a first edition of Laennec’s ‘“‘De 
l’Auscultation mediate’, and early works on anexs- 
thesia, ophthalmology, pharmacology and physiology. 
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The Editor does not hold himself responsible for opinions expressed by his correspondents. 
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with the writers of, rejected manuscripts 


intended for this or any other part of Nature. No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 31. 


CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Use of the Name ‘Racemic Acid’ 


THE discovery of racemic acid by Karl Kestner or 
Koestner, a chemical manufacturer at Thann, in the 
Vosges, and the elucidation of its relationship to 
ordinary tartaric acid, more especially by Gay- 
Lussac, Berzelius and Pasteur, constitute one of the 
most important episodes in the history of organic 
chemistry. Upon an account of the nature of racemic 
acid there is no need, and we do not intend, to enter 
here; but, owing to the confusion which exists in 
chemical literature regarding the authorship of the 
name racemic acid (variously attributed to Gay- 
Lussac, Gmelin and Berzelius), a note on this subject 
may be of interest to students of the history of 
chemistry. 

The author of the term racemic acid is Gay-Lussac. 
The first occurrence of the term in print is found in a 
publication, ““Cours de Chimie par M. Gay-Lussac, 
comprenant l’histoire des sels, la chimie végétale et 
animale’, published in Paris by Pichon et Didier, in 
1828. In the “Summary” at the beginning of the 
24th Lecture, one finds the term, “Acide racénique’”’, 
and on p. 23 one reads: “Ce serait ici le lieu de 
parler de l’acide racenique”’. The mis-spelling which 
is found here, racenique (with or without the accent) 
in place of racémique, finds its explanation in the fact 
that the “‘Cours de Chimie’ was reproduced from 
shorthand notes of the course of lectures “‘professé a 
la Faculté des Sciences’’ by Gay-Lussac, and pub- 
lished without the co-operation or sanction of the 
lecturer. Gay-Lussac, in fact, protested vigorously 
against this nouveau genre d’industrie, which had 
arisen in Paris, of publishing the lectures of certain 
professors without their permission or supervision. 
“Je ne sais’’, wrote Gay-Lussac', “‘jusqu’é quel point 
il est juste de s’approprier ainsi des legons publiques, 
contre la volonté méme des professeurs; . . . Mais 
il n’est pas indifférent que l'on sache que je n’ai pris 
aucune part & cette nouvelle spéculation de librairie 

. Je déclare done que mes legons de chimie sont 
imprimées contre mon gré; que j’ai refusé les 
émoluments qu’on m’a offerts pour me faire coopérer & 
leur publication, et que je n’y prends absolument 
aucune part.”’ 

Meanwhile, the publishers had issued a note that 
“le désir que nous avions de terminer la publication 
de cet ouvrage presque aussitét que le Cours du 
Professeur ; la promptitude avec laquelle il a fallu 
par conséquent corriger les épreuves ; et d’ailleurs 
la nécessité ot: nous fiimes de recourir & une autre 
personne que le Professeur, pour faire cette correction 
& laquelle il ne voulait pas se livrer lui-méme, ont 
été cause que plusieurs fautes d’impression se sont 
glissées dans quelques-unes des Livraisons que nous 
avons adressées & nos Souscripteurs’’. The text was 


read by M. Gaultier de Claubry and a list of errata was 
drawn up. In this list, racenique is corrected to race. 
mique (without an accent on the e). The unaltered text, 
however, was republished, with its errors, in 1833 by 
the firm of de Just Rouvier et E. Le Bouvier, Paris, 

The authorship of the term, acide racémique, is 
established also by a footnote which appears in the 
French translation? of Berzelius’s original Swedish 
paper. The French translation is entitled: ‘Com. 
position de l’acide tartrique et de l'acide racémique 
(traubensaure), etc’, and the footnote to this reads: 
“M. Gay-Lussac a donné, en 1828, le nom dacid 
racémique & l’acide dont il est ici question.”” Thomas 
Thomson, who made an examination of racemic acid’, 
also states in his “Chemistry of Organic Bodies. 
Vegetables” (1838), p. 66: “This acid has been 
described in the Chemistry of Inorganic Bodies (Vol. 
li, p. 69) under the name of vinic acid. But the term 
racemic acid, given it by M. Gay-Lussac in 1828, is 
better.” 

While the authorship of the specific term acid 
racémique, applied to the isomer of tartaric acid 
which Berzelius, in 1830, proposed to call paratartaric 
acid‘, must undoubtedly be attributed to Gay-Lussac, 
the general application of the term racemic to the 
optically inactive, resolvable isomer of a substance, 
must be credited to Pasteur’. 

With regard to the position of Gmelin and Berzelius 
in the naming of the acid called racemic by Gay- 
Lussac, the facts are as follows. Walchner, in 1827, 
had carried out an investigation of racemic acid and 
its salts*, and his results were communicated in 
Gmelin’s “Handbuch der theoretischen Chemie”, 
3rd Edit., vol. 2, p. 53 (published in 1829). Here 
the acid is called, for the first time, Traubensdure ; 
and in his paper communicated to the Swedish 
Academy of Sciences, Berzelius (p. 64) states: 
“Gmelin har gifvit den nammet drufsyra, Trau- 
benséure”. In this same paper, Berzelius suggested 
the name paratartaric acid, and this name was widely 
used. To sum up. To the acid discovered by Kestner 
and first called by John, “‘Séure aus den Voghesen”, 
Gay-Lussac, in 1828, gave the name, acide racémique. 
In 1829, Gmelin called it Traubensdure (rendered by 
Berzelius in Swedish as drufsyra), and, in 1830, 
Berzelius called the acid, acidum paratartaricum. 

ALEX. FInDLay. 

Chemistry Department, 

University, Aberdeen. 

June 2. 

* Ann. Chim., 37, 441 (1828). 

* Ann. Chim., 4, 113 (1831). 

* Records of General Science, ii., 97, 161, 241 (1835). 

* Kongl. Vetensk. Acad. Handl., 49 (1830). 

* Ann. Chim., 61, 488 (1861). 

* Schweigger's J., 4, 238 (1827). 
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Measurement of the Nuclear Absorption of Electrons 
by the Atmosphere up to about 10" Electron-Volts 


AccURATE observations on cosmic ray intensities 
as measured by Neher electroscopes have been made 
in the equatorial belt (Madras, India, mag. lat. 3° N.) 
and in San Antonio, Texas (mag. lat. 38-5° N.) up to 
between 98 and 99 per cent of the way to the top of 
the atmosphere. The most significant results of these 
measurements may be summarized as follows : 

(1) Cosmic rays, whatever their nature, are so 
rapidly absorbed as a whole in the outer layers of 
the atmosphere that even in the equatorial belt, 
where the effect of the earth’s magnetic field upon 
them is a maximum, they get into equilibrium with 
their secondaries and produce their maximum 
ionization before they have penetrated through the 
first tenth of the atmosphere. (This effect was sug- 
gested as a possibility by Millikan and Cameron in 
1927' in their report made at the Leeds meeting of 
the British Association on their first voyage (1926) 
made from Los Angeles to Peru to look for the 
effect of the earth’s magnetic field on incoming 
electrons. The words then used were: “If the 
northern hemisphere and the southern hemisphere 
curves [of ionization with altitude] coincided, it 
would go a long way toward eliminating the pos- 
sibility that the rays are generated by the incidence 
of high-speed beta rays on the very outer layers of 
the atmosphere. For such beta rays would be 
expected to be influenced by the earth’s magnetic 
field so as to generate stronger radiation over the 
poles than over the equator”. This is precisely what 
the present experiments show to be the case for the 
whole field-sensitive portion of the cosmic rays.) 

(2) From that point on, they fall off exceedingly 
rapidly in intensity, following an exponential equation, 
their law of absorption being like that of X-rays and 
not like that of particles that exhibit range phenomena 
such as low-energy beta rays, proton rays or alpha 
rays. 

(3) The depth beneath the top of the atmosphere 
at which the maximum ionization is attained, always 
less than a tenth of an atmosphere, changes but 
slightly in going from San Antonio, where no electrons 
of energy less than 6 x 10* electron volts can get 
vertically through the blocking effect of the earth’s 
magnetic field, to Madras where no electron-rays of 
energy less than 17 x 10° electron-volts can similarly 
get through. 

(4) The difference between the San Antonio and 
the Madras curves makes possible for the first time the 
determination of the complete curve of ionization 
produced in the atmosphere by incoming charged 
particles contained within a sharply limited band of 
energies having a weighted mean value of 10 x 10° 
electron-volts. 

(5) Down to a depth of a third of an atmosphere 
from the top (3 metres of water) this curve is in good 
agreement with the Bethe-Heitler theory of nuclear 
electron absorption as recently extended by Carlson 
and Oppenheimer as well as by Bhabha and Heitler. 

(6) The exceedingly rapid absorption of this 
latitude-sensitive radiation, with an absorption co- 
efficient which is nearly constant and independent 
of incident energy, qualitatively justifies the ‘shower 
theory’ of Millikan and Cameron as the main cause 
of the ionization of the atmosphere produced by 
incoming electrons even of this huge energy. 

(7) The latitude-sensitive part of the cosmic ray 
ionization found in the lower part of the atmosphere 
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is considerably more penetrating than is predicted 
by the foregoing extended Bethe-Heitler theory of 
electron absorption ; nevertheless, while at a distance 
of one twentieth of an atmosphere from the top, 
these 10 x 10° electron volt field-sensitive rays are 
producing 160 ions per c.c. per sec., at sea-level their 
total ionizing influence has fallen to but 0-3 ion per 
c.c. per sec., that is to less than 1/500 of its value 
near the top of the atmosphere. 

(8) The two foregoing results in (7) show that the 
process of nuclear absorption of electrons is more 
complicated and involves the production of more 
penetrating secondaries than is pictured in the simple 
physical assumptions underlying the Bethe-Heitler 
theory, but, at the same time, that the whole progeny 
of secondaries, whatever their nature, has been 
reduced almost to zero by the time sea-level has been 
reached, not more than about one tenth of the sea- 
level ionization being accounted for by field-sensitive 
rays at all. 

(9) The latitude-sensitive part of the cosmic ray 
ionization found in the lower atmosphere is practically 
all due to the secondary effects of varied nature 
resulting from the absorption of the incoming 
electrons in the upper tenth of the atmosphere. 

(10) The apparent absorption coefficient, namely, 
0-54 per metre of water, of the actual curve repre- 
senting the whole progeny of secondary influences 
resulting down to sea-level from the absorption of 
incoming electrons in the very top layers of the 
atmosphere is approximately the same as that found 
by Johnson and by Neher for the east-west effect, 
thus proving that the particles causing the latitude 
and the east-west effect are of the same type. Both 
absorption coefficients are such as to suggest that 
these particles are electrons (predominantly positive), 
not protons. 

I. 5. BowEn. 
R. A. MILLIKAN. 
H. V. NEHER. 


California Institute of 
Technology, 
Pasadena, California. 
June 15. 


* Nature, 121, 20, 1937. 


Longitude Effect and the Asymmetry of Cosmic 
Radiation. 

In a recent letter, Dr. M. 8S. Vallarta' has emphasized 
the discrepancy which arises from the comparison 
of the variation of intensity of the cosmic rays along 
the magnetic equator (longitude effect) and the 
position of the magnetic centre of the earth as deter- 
mined from magnetic observations. According to 
Hoerlin, the longitude of the magnetic centre as 
determined by cosmic rays should be 100° E. instead 
of 160° E. as found directly. 

The theory according to which the cosmic ray 
observations are interpreted is that the angle of 
opening of the cone x/2 + 8 must be computed by 
Stérmer’s formula 
I J 
r? 
with a value of r = r,(1 — pcos + .. .) propor- 
tional to the distance to the magnetic centre and 
therefore dependent on the eccentricity p of the dipole 
and on the difference of longitude IZ reckoned from 
the dipole (positive towards the east). 

It should be noted that the angle 6 in Stérmer’s 
formula is reckoned, not from the vertical of the place 


sin 0- _ 
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but from tne lme joining the dipole to the point of 
observation. If we take account of this circumstance, 
we find that the change of the angle of opening 
becomes 
A6 -apcos ZL +opsnLl; 

where the first term is the effect due to the change 
of distance from the dipole and the last term is the 
new parallactic effect. The coefficient 


x a 2¢ - 1)/eos 6 
T Te : 


varies with the energy of the rays. For the rays 
just able to come from the zenith (8 = 0), it is equal 
to 4 and its minimum value is +2. 

For negative particles, the angle of opening of the 
cone must be taken not from the west but from the 
east, and therefore the sign of the new term must be 
inverted. The usual theory is therefore correct only 
if the rays are a mixture of positive and negative 
rays in equal amount. This is not the case, as the 
asymmetry measurements have shown that the 
positive rays are more important. 

If we write tan 8 = l/a we get 


A® = ——* cos (L + 8), 


sin 8 

showing that the improvement of the theory 
essentially amounts to reckoning the longitudes from 
an origin at an angle 8 west of the position of the 
dipole. This angle 8, which is 0 for rays just able to 
reach the equator, is 14° for rays of 0-5 Stérmer, 
that is, 15 x 10° eV. (for protons) and goes up to 
35° for the limiting case of 60 x 10° eV. Although 
this correction is far from the 60° asked for by 
Hoerlin, it is in the right direction and will substan- 
tially reduce the discrepancy between theory and 
observation. 

The fact that the longitude effect is different 
according to the effective value of the intensity of 
the rays and therefore according to the screens used, 
and also depends on the sign of the charge, will make 
the analysis more difficult ; but when it is achieved, 
due to improvement in observations and also to 
progress in the working out of the details of the 
theory, it will probably afford information on the 
sign of the charge and the distribution of the 
intensity of the rays. 

G. Lemafrre. 

University of Louvain. 

May 22. 
' NaTURB, 188, 24 (1937). 


Crystallization of Lysozyme 

THE occurrence in nasal mucosa of a substance 
capable of lysing certain bacteria was noted by 
Fleming’, and this or a similar compound was later 
obtained from egg-white by Wolff? who, however, 
did not recognize the true chemical nature of the 
substance. Meyer, Thompson, Palmer and Khorazo’, 
adopting an entirely different procedure, showed that 
lysozyme is a protein giving some of the typical 
reactions ; they also quoted analytical data. 

Dr. E. A. H. Roberts, of the Department of 
Pathology, has further improved the technique of the 
preparation and his results will shortly be published 
in another place. In the meantime we have under- 
taken the purely chemical side of the investigation 
of this interesting protein, and we wish to express 
our gratitude to Dr. Roberts and Prof. Florey for 
the facilities provided. 
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The material made according to the metho: of 
Roberts seems to a high degree of homo. 
geneity and it may be crystallized by one operation 
from solution in N/20 acetic acid and concentration 
over aqueous potassium hydroxide in a vacuum 
desiccator. The crystals (Fig. 1, photomicrograph 
by Mr. H. M. Powell) appear to be dodecahedra, and 
Miss D. Crowfoot has kindly undertaken their 
crystallographic examination. 

Crystalline lysozyme is about as active as the 
Roberts specimen in bringing about lysis of M ‘cro. 
coccus lysodeikticus, but comparisons by the method 
used are not capable of great accuracy. 


Fig. 1. 


Mr. H. 8. Philpot has kindly studied the behaviour 
of lysozyme in the ultracentrifuge, and the molecular 
weight appears to be of the order of 18,000, a quite 
provisional estimate. 

The ultra-violet absorption shows the usual 
tyrosine-tryptophan band at about 2770 A. in acid 
solution ; this is shifted to about 2870 A. in N/10 
sodium hydroxide solution. Using the method of 
Holiday‘, analysis of the curves indicates the presence 
of 4-4 per cent of tyrosine residues and of 2-2 per 
cent of tryptophan residues in the molecule. 

E. P. ABRAHAM. 

Dyson Perrins Laboratory, R. Rosryson. 
University, Oxford. 


* Fleming, A., Proc. Roy. Soc., B, 98, 306 (1922). 

* Wolff, L. K., Z. Immunildiaforsch., 50, 88; GA, 188 (1927). 

* Meyer, K., Thompson, R., Palmer, J. W., and Khorazo, D., J. 
Biol. Chem., 118, 303 (1936). 

* Holiday, E. R., Biochem. J., 30, 1795 (1936). 


Thermal Decomposition of Ethylene Bromide 


WHILE we were investigating the behaviour of 
certain gaseous alkyl and alkylene bromides at high 
temperatures, with the view of finding out how the 
energy of activation was related to the zero point 
energies (or vibration frequencies) of adjacent bonds 
(for example, tert.-butyl bromide with three C-C 
bonds might be expected to require a less activation 
energy than normal butyl bromide with two C-H 
and one C-—C bonds) we found that the homogeneous 
nature of the decomposition could not always be 
predicted, and that the calculations made for ethylene 
bromide (C,H,Br,) by Sherman and Sun' based on 
the Eyring method were somewhat misleading. 

We used an all-glass pyrex apparatus, with a 
diaphragm gauge (electrical contact) balanced against 
a@ mercury manometer. The decomposition of ethylene 
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bromide took place in a pyrex vessel immersed in a 
molten metal bath. The temperatures ranged from 
340° to 400° C. and were controlled by a chromel- 
alumel thermocouple and potentiometer system. At 
340°-370° the decomposition is heterogeneous ; the 
introduction of pyrex glass tubing leads to con- 
siderable increases in the reaction velocity. The 
final pressure is double the initial pressure, the pro- 
ducts of decomposition are vinyl bromide (C,H,Br) 
and hydrogen bromide, and the reverse reaction is 
not appreciable at these temperatures. The reaction 
follows the first order equation very well. 

There is no decomposition into ethylene and 
bromine. The calculations of Sherman and Sun lead 
us to believe that the decomposition into ethylene 
and bromine would take place at an appreciable rate 
at 350° with an activation energy of 50,000 calories. 
We have calculated an approximate activation 
energy for the heterogeneous reaction of about 
30,000 calories. 

Since the ethylene bromide molecule prefers to dis- 
sociate into vinyl bromide and hydrogen bromide, 
we would be inclined to look for some structural 
explanation of this phenomenon. The trans form of 
ethylene bromide is considered to be the more 
‘stable’ (preferred) form, even at high temperatures’. 
This interesting theory may explain how it is that 
ethylene bromide can become attached to the surface 
in such a way as to give rise to these decomposition 
products. It is very different from the behaviour of 
ethylene iodide (C,H,I,), where an iodine atom (or 
an adsorbed iodine atom) acts as a catalyst for the 
decomposition into ethylene and iodine*. Also, the 
molecule decomposes homogeneously into the same 
products. Here one of the iodine atoms in the 
molecule acts as a sort of ‘intramolecular catalyst’. 
One would expect the cis form of ethylene iodide to 
be its normal condition, but there do not appear to 
be any definite data on this point. Recently, how- 
ever, the idea that ethylene iodide dissociates directly 
into ethylene and iodine has been disputed‘. 

Further data and experimental details will be 
published shortly. 

T. TREDALE. 

Department of Chemistry, A. Maccott. 
University, Sydney. 

May 4. 


‘J. Amer. Chem. Soc., 56, 1096 (1934). 

* Trumpy, Z. Phys., 98, 624 (1935). 

* Arnold and Eptiebewshy, J. Chem. Eo 1, 166 (1933) ; 
and Martin, J. Phys. Chem., 88, 365 (1934 

* Ogg, J. Amer. and Soe., 58, 607 am 


Iredale 


Pyruvic Acid Dehydrogenation, Vitamin B, and 
Cocarboxylase 


Ir had been found by Davis' that pyruvic acid is 
oxidized by the acetone preparation of Bacterium 
Delbriickii. This preparation has proved to be very 
useful for a closer study of pyruvic acid dehydro- 
genation®. 

A codehydrase could be removed from the acetone- 
treated lactic acid bacteria by washing with phosphate 
of pH 8. The washed preparation was activated by 
the addition of decoctions of animal tissues (kidney, 
brain, liver). The addition of vitamin B, was without 
effect. Therefore cocarboxylase was tried, which had 
been found by Lohmann to be a vitamin B, pyro- 
phosphate*. A pure preparation of cocarboxylase was 
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most kindly supplied to me by Dr. K. Lohmann, 
with which the following experiment was carried out. 


20y cocarboxylase 
8 137 176 


Activator 
Oxygen consumed in 
30 minutes (c.mm.) 


None Kidney decoction 


The effect of cocarboxylase is surprising, because 
no decarboxylation to aldehyde and carbon dioxide 
was found with the bacteria. Pyruvic acid was broken 
down only by dehydrogenation to acetic acid and 
carbon dioxide. 

With highly concentrated organ extracts, the 
activation found was notably higher than with 
cocarboxylase at saturation. Probably the additional 
activation is due to the presence of flavin phosphate 
in the concentrates. A highly purified, but not pure, 
preparation of flavin phosphate from heart together 
with cocarboxylase gave the same additional activa- 
tion. 

Furthermore, it was found that no dehydration 
takes place with the complete system in the absence 
of free phosphate. Phosphate is easily removed from 
the acetone preparation by washing with an acetate 
mixture of pH 4-7. The effect of phosphate is shown 
by the following experiment. 


Phosphate (10° M. pee lit.) 0 . 2° 5 
Oxygen consumed in 60 
minutes (c.mm.) oI 45 79 132 


Phosphopyruvic acid was found to be inactive as 
hydrogen donator. 

In the catatorulin test of Peters‘, free vitamin B, 
activates pyruvic acid oxidation with brain tissue. 
But from certain ex ts, Peters et al. concluded 
that after the addition of vitamin, a substance z is 
converted into y, y being the activator of pyruvic 
acid oxidation. The experiments reported here 
suggest that the z of Peters is vitamin itself and the 
y vitamin pyrophosphate, into which it is converted 
by the tissue. 

Fritz LipMann. 

Biological Institute of the 

Carlsberg Foundation, 
Co 


May 18. 


1 Davis, J. G., Boichem. Z., 286, 90 (1933). 

* See also Lipmann, NaTuRE, 138, 1097 (1936) and Skand. Arch. 
J. Physiol., 76, 186 (1937). 

* Lohmann, K., Naturwissenschaften, 25, 26 (1937). 

* Peters, R. ke Biochem. J., 30, 2206 (1936). 

* Peters, Rydin and Thompson, Biochem. J., 29, 53 (1935). 


Crystals with Vitamin K Potency. 


THE evidence for the existence of anti-hemorrhagic 
vitamin (K) required by the chick for preservation 
of normal blood clotting time has been reviewed in a 
former paper". 

This vitamin has been obtained in a crystalline 
fraction isolated from concentrates obtained in 
molecular distillation by cooling such concentrates 
in absolute methanol with solid carbon dioxide. The 
colourless crystal fraction obtained by this method 
was recrystallized from methanol three times by the 
same cooling procedure. Two such lots of crystals 
have been obtained. 

The first lot was found capable of restoring normal 
blood clotting time within four days when added to 
the basal deficient diet given to five chicks with 
clotting time greater than 30 minutes. The second 
lot, tested by preventive assay, maintained normal 
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blood clotting time in chicks when added to the basal 
diet, while the clotting time of chicks receiving no 
vitamin K supplement was in every case greater than 


30 minutes. 
Some vitamin still remained in solution. 


earbon dioxide. 
H. J. ALMQUIST. 
University of California, 
Berkeley. 


* Almquist, H. J. “The Anti-hemorrhagic Vitamin (Review)” 


Poultry Science, 16, 166 (1937). 


Effect of Hetero-auxin on the Growth of Broad Bean 
Plants in Water Culture 


Hrrexcock and Zimmerman! induced responses in 
the shoots of tomato and tobacco plants by applying 
a solution of hetero-auxin to the soil. These responses 
included bending, swelling, the production of ad- 
ventitious roots on the stems, and epinasty of the 
leaves. 
adding small amounts of hetero-auxin to the culture 
solution bathing the roots, and spraying approxi- 
mately the same quantity on the shoots by the 
method described by Pearse*. Vicia Faba (Dobbie’s 
Champion Long Pod) was used as the test plant, and 


Fig. 1. 
THE SHOOTS OF THE PLANTS ON THE LEFT HAVE BEEN 
SPRAYED WITH HETERO-AUXIN, THOSE IN THE CENTRE 
ARE THE CONTROLS, WHILE THOSE ON THE RIGHT HAVE 
BEEN SUPPLIED WITH HETERO-AUXIN IN THE CULTURE 
SOLUTION TO THE ROOTS. 


the seedlings were three weeks old at the time of the 
first applications of hetero-auxin; the shoots were 
then about 10 cm. high. Fig. 1 shows the result 
of one week’s treatment; the plants on the left 
were sprayed daily with 1 c.c. of a 0-01 per cent 
solution of hetero-auxin, those in the centre are the 
controls, while those on the right were supplied 
daily with 1 c.c. of a 0-01 per cent solution in 500 c.c. 
of culture solution. 

In Table 1 the average total length of lateral root 
for three plants, and the average dry weights of root 
and shoot are given. 


On the 
basis of comparative clotting times, the crystal 
fraction was approximately eight times as potent as 
the fraction not crystallized out by cooling with solid 


This letter describes the relative effect of 
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Fig. 1 and Table | show that supplying heter. 
auxin to the solution has retarded the growth jp 
length of the roots, although the total root weight js 
practically unaltered, while spraying the shoots with 
hetero-auxin has slightly decreased the weight of root 
growth without altering its form. The shoot growth 
was retarded by both treatments, but whereas spray. 
ing induced swelling of the stem and epinasty of 
the leaves, the plants receiving hetero-auxin in the 
culture solution did not exhibit any such symptoms, 
The immediate effects of the treatments therefor 
appeared to be strictly local in each case, and the 
subsequent retardation of the growth of the parts 
of the plants other than those receiving the hetero. 
auxin would seem to be due to an alteration in the 
dynamic equilibrium of the plant, rather than to its 
movement within the plant body. The movement 
of hetero-auxin from the soil into the shoots of 
tomato plants noted by Hitchcock and Zimmerman! 
may have been due to the much greater amount of 
hetero-auxin applied. 

TABLE 1. 
~ | Total length ~ 


of lateral 
root (cm.) 





Root dry | Shoot dry 
weight | weight 
(mgm.) (mgm.) 
Control 385-4 356 917 
Shoots sprayed daily 
with 1 c.c. aae-ipe | 
| cent solution of hetero- 
auxin | 
1 c.c. of a 0-1 per cent 
| solution of hetero- | 
auxin added daily to 
culture solution 


The terminal bud was inhibited by spraying, an 
effect previously noted by Pearse? when spraying 
tomato plants with phenylacetic acid, and with 
indolebutyric acid. Thimann and Skoog‘ caused 
inhibition of the lateral buds of plants of Vicia Faba 
by applying hetero-auxin to the cut-off stump of the 
terminal bud; but here it has inhibited the growth 
of the terminal bud itself. 

A full account of this work is being prepared for 
publication. 

H. L. Pearse. 

East Malling Research Station, 

East Malling, Kent. 
May 11. 

* Hitchcock, A. B., and Zimmerman, P. W., Contrib. Boyce Thompson 
Inat., 7, 447 (1935 

* Pearse, H. L., — 138, 363 (1936). 

* Pearse, H. L., J. Pom. and Hort. Sci., 14, 365 (1937). 


*Thimann, K. V., and Skoog, F., Proc. Roy. Soc., B, 114, 317 
(1934). 


Skatole as a Root Forming Substance 


THe activity of skatole as a growth-promoting 
substance has been noted by Glover’. We have 
carried out experiments which show that skatole 
accelerates root formation in cuttings. Cuttings of 
Leptospermum scoparium and of Ficus repens were 
treated with an aqueous solution of skatole in the 
manner described by Hitchcock and Zimmerman’, 
and the cuttings planted in a mixture of coco-nut 
fibre and sand in a propagator. The treatment 
accelerated root production. With Leptospermum 
scoparium cuttings, treatment for six hours with 
skatole solution of a concentration of 20 mgm. per 
100 c.c. on March 19 gave 60 per cent of the cuttings 
well rooted in 20 days. A control set showed 30 per 
cent only of the cuttings to be slightly rooted. With 


Oxygen consumption (c.c./gam./hr.) 
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Ficus repens, @ more marked response was obtained. 
Cuttings planted on April 22 and examined after 19 
days showed in the control set 10 per cent rooted 
with an average of 0-3 roots per cutting and an 
average length of root per cutting of 1-6 mm. Of 
cuttings treated for 3 hours with a skatole solution 
of a concentration of 20 mgm. per 100 c.c., 90 per 
cent were rooted with an average of 4-2 roots per 
cutting and an average length of root per cutting of 
38-4 mm. 
Parallel experiments showed l-tryptophane to be 
inactive. 
L. G. G. WARNE. 
Botany Department, A. A. JACKSON. 
Victoria University of Manchester. 
June 1. 


' Nature, 187, 320 (1936). 
* Contrib. Boyce Thompson Inat., 8, 63 (1936). 


Function of the Gills of the Mayfly Nymph, 
Cloeon dipterum 


Ir is generally supposed that the plate-like 
abdominal gills occurring in some ephemerid nymphs 
are respiratory organs, although little experimental 
evidence is available to support this view. More- 
over, both Dewitz' and Cuénot* have shown that 
these gills are not essential to life. Recently, another 
function has been ascribed to these structures by 
Eastham’, who shows that in the nymph of the may- 
fly, Ecdyonurus venosus, they act as paddles which 
bathe with water the gill tufts attached to their 
bases. 

In order to test whether or not these gill plates 
are truly respiratory in nature, the oxygen consump- 
tion of both the normal and gill-less nymphs of the 
mayfiy, Cloeon dipterum, has been measured at 10° C. 
at various oxygen concentrations. The results are 
shown in Fig. 1, each point in which is the average 
of three to eight experiments. This figure may be 
compared with Fig. 1 of Fox, Wingfield and 
Simmonds‘. 


@ Normal animals 


© Gill-less animals 


| 
2 | 
| 


cine 


Oxygen consumption (c.c./gm./hr.) 


4 6 
Oxygen concentration (c.c./lit.) 
Fig. 1. 

It will be seen that, as the oxygen content of the 
water is decreased, the oxygen consumption of both 
the normal and the gill-less nymphs remains nearly 
the same until a concentration of about 3 c.c./lit. is 
reached. Below this concentration the oxygen con- 
sumption of the gill-less nymphs falls off rapidly, 
but this marked decrease does not occur in the 
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normal animals until the oxygen content of the 
water is reduced to about 1-5 c.c./lit. It is clear that 
the gills in this species of mayfly nymph only aid 
the oxygen consumption in water of low oxygen 
concentration, that is, below 3 c.c./lit. 

At high oxygen concentrations, the gills of Cloeon 
dipterum only beat intermittently, but as the oxygen 
content of the water falls the quiescent periods are 
much reduced, thus causing a greater volume of 
water to pass over the dorsal surface of the animal 
in @ given time. 

It is not yet clear whether at low oxygen con- 
centrations the level of oxygen consumption in the 
normal animal is maintained by gaseous exchange 
taking place at the gill surface, or whether under 
these conditions the gills merely act as paddles 
which pass a greater volume of water over the 
respiratory surfaces of the animal. Either of these 
processes would enable the animal to maintain its 
normal level of oxygen consumption at low oxygen 
concentrations. 

The results summarized above will be published 
in full elsewhere. 

C. A. WINGFIELD. 
Zoology Department, 
University of Birmingham. 
May 14. 


* Dewitz, H., Zool. Anz., 18, 525 (1890). 

* Cuénot, L., ““L’Adaptation”, Paris (1925). 

* Eastham, L., J. Exp. Biol., 14, 219 (1937). 

* Fox, H. Munro, Wingfield, C. A., and Simmonds, B. G., J. Ezp. 
Biol., 14, 210 (1936). 


Zoological Nomenclature 

In spite of various criticisms, it must be admitted 
that the system of nomenclature used by zoologists 
and botanists is fundamentally’sound and serviceable. 
Much depends, however, upon uniformity of practice, 
and certain irregularities which are becoming current 
are likely to cause serious confusion. 

The International Code, Article 10, states : ‘““When 
it is desired to cite the name of a subgenus, this name 
is to be placed in parenthesis between the generic and 
the specific names. Example: Vanessa (Pyrameis) 
cardui.”” The example is not well chosen, Pyrameis 
being a synonym of Vanessa; but the meaning is 
clear. 

In the admirable Review of Applied Entomology, it 
has become the custom to cite an alternative generic 
name as if (according to the above rule) it were a 
subgenus. Thus, in the part for February 1937 we 
read ‘‘Aonidiella (Chrysomphalus) aurantii”’, for the 
red scale of the orange. Chrysomphalus is the older 
name, and opinions differ as to whether the red scale 
should be referred to that genus, with Aonidiella as 
a subgenus, or whether Aonidiella should be raised 
to full generic rank. The method of citation used by 
the Imperial Institute of Entomology, and indeed 
by others, would be intelligible were it not for the 
instructions given (following the usage of many 
decades) in article 10. If the method proposed in 
article 10 is abandoned, it is difficult to see how 
subgenera can be properly cited. 

A quite different tendency, which seems to be on the 
increase, is to cite subgenera as if they were genera. 
An example (many more might be found) is furnished 
by C. Frick’s ““Horned Ruminants of North America”, 
just published. A new subgenus Stockoceros is pro- 
posed for T'etrameryx conklingi of Stock ; but although 
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it is repeatedly stated to be a subgenus only, the 
species is written Stockoceros conklingi, or in one 
place S. (Tetrameryx) conklingi, and a subfamily 
Stockocerotine is proposed (p. 36) to include the 
group containing Stockoceros. Evidently the sub- 
family should be Capromerycinz, based on the oldest 
genus, and in no case, according to the rules, can it 
be based on a subgenus. It might be possible to 
argue, perhaps, that in spite of his intention, Frick 
had in fact raised Stockoceros to generic rank by his 
mode of citation. Should this view prevail, Stocko- 
cerotine might be retained. 

Another problem relates to the permissible length 
of generic and subgeneric names. Frick has, for 
example, a new subgenus Pseudoparablastomeryr. I 
have for many years followed a suggestion made by 
an author whose name I have forgotten, that such 
names should never exceed six syllables. There must 
be a limit somewhere, and perhaps the six-syllable 
rule would be acceptable, at least for future proposals. 

T. D. A. CocKERELL. 

University of Colorado, 

Boulder. 
May 12. 


The Number of Discriminable Colours 


ALTHOUGH a calculation of the approximate number 
of discriminable colours must depend upon the in- 
dividual concerned, ‘normal’ persons may be expected 
to furnish data which agree to the correct order of 
magnitude. The method used here involves the choice 
of an arbitrary colour solid, the well-known Titchener- 
Ebbinghaus double pyramid, to which available 
experimental data are applied with simplifying 
assumptions, in order that ordinary geometry may 
be used in the calculations. A straight line connecting 
the apexes of this double pyramid represents the 
black-white, or brilliance series ; the saturation series 
is represented by lines running from the central axis 
to the surface ; and the-hue series is given by lines 
on the surface of the figure parallel to the base. 

The observations of Kénig', ranging from threshold 
to blinding intensity, give 660 discrete steps as the 
length of the brilliance axis. Jones*, utilizing the 
measurements of Steindler, Nutting and himself, 
found 128 just noticeable chromaticity steps in the 
spectrum. Smith* obtained 28 hues in the psycho- 
logical purples. For the total number of hues, 
equivalent to the perimeter of the base, we have 156. 
Data for saturation are taken from the incomplete 
experiments of Geissler‘, the work being done with 
coloured papers and covering only certain limited 
ranges. The results show 90 discrete steps from neutral 
grey to red. While Geissler did not determine the 
number of steps to each of the other corners, he 
measured the relative saturations from which the 
appropriate data may be computed: yellow, 35; 
green, 28; and blue, 67. 

These values indicate that the base of the pyramid, 
if drawn to scale, could not be represented by con- 
ventional geometry. For the degree of approximation 
required here we may take arithmetical averages. We 
find 39 hue steps between each corner of the base 
and 55 saturation steps from the periphery to central 

y. We shall assume that the number of hues, a 
function of the saturation, decreases linearly from 
periphery to centre, thus giving 78 hues at mean 
saturation. The number of colours in the base 
becomes 4,290. This is not the ‘area’, but the total 
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colour sensations, the spacing of which depend. upc, 
location. Since K6nig’s results are approxin 
symmetrical, we may use the ordinary formula fy 
the volume of a double pyramid, and thus we »btain 
for the number of discriminable colours, to two 
significant figures, the value 9-4 x 10°. If a doubk 
cone is chosen, the results will be the same. 
Georce B. Wei cu. 
Department of Physics, 
Northeastern University, 
Boston, Mass. 
May 1. 


* Konig, A., Z. fdr Paych. u. Physiol. der Sinnesorg., 8, 375 (189 
* Jones, L. A., J. Opt. Soc. Amer., 1, 63 (1917). 

* Smith, F. O., J. Exper. Paych., 8, 381 (1925). 

* Geissler, L. R., Amer. J. Paych., 94, 171 (1913). 


An Effect of X-Radiation on the ¢ Potential of 
Colloidal Graphite 

In the course of our attempts to elucidate the 
nature of the action of X-rays on colloids, we have 
been investigating the effect of irradiation on the 
¢ potential of the colloidal particles. The sol selected 
for the preliminary experiments was an artificial 
graphite dispersed in conductivity water with the aid 
of traces of ammonia. This sol is practically homo. 
geneous towards X-radiation, and has a low electro. 
lytic content. It is stable, and the ( potential of s 
given stock shows no significant changes over a period 
of four months. The € potential is deduced from 
measurements on the electrophoretic velocity of the 
particles. The experimental technique employed in 
our laboratory has been fully described by Lane 
and White', who have shown that the probable error 
of a single observation is of the order of 2} per cent. 
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The nature of the results obtained is indicated, for 
small doses of radiation, in the accompanying graph 
(Fig. 1). The ordinates represent the percentage 
change in ¢ potential, the abscisse the corresponding 
doses measured in réntgens. It will be seen that 4 
significant increase in the negative ¢ potential & 
produced by a dose of only 25 r., but that the effect 
is not a monotonic function of the dose. The oscilla- 
tions persist, with undiminished amplitude, but with 
increasing wave-length, up to doses of 25,000 r. 
Effects of a similar kind were also obtained with 
gamma radiation. For one of the sols measured the 
percentage changes in potential at the first maximum 
(25 r.), first minimum (85 r.) and second maximum 
(143 r.) were + (7-0 + 0-6) per cent, — (6-0 + 0°5) 
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per cent and + (9-6 + 1-1) per cent respectively. 
The scatter of the separate observations for a par- 
ticular dose was, in all cases, consistent with the 
estimate of the probable error of a single observation 
given by Lane and White. 

The demonstration of a significant physical effect 
in a stable colloid by X-radiation amounting to no 
more than 25 réntgens is, so far as we can ascertain, 
novel: as is also the peculiar relation between effect 
and dosage. ‘The experiments, in which we have 
been aided by a grant from the British Empire 
Cancer Campaign, are being continued. 

J. A. CROWTHER. 
H. LiespMann. 
Department of Physics, 
University, Reading. 
June 1. 
| Phil. Mag., 28, 824 (1937). 


Determination of Electronic Charge by the Oil 
Drop Method 


We have eliminated the convection current and 
the effect of the arc and minimized the variation of 
time of descent of the drops and the greatest common 
divisor, by using our new oil. 

The battery used was two ampere-hour lead 
cells, highly insulated, giving constant potential with 
drop of less than two volts per 10,000 volts per five 
hours. This high potential enabled us to reduce the 
number of charges on the drop considerably. The 
water of the bath was constantly circulated and its 
temperature controlled to within a few thousandths 
of a degree centrigrade for a period of weeks. The 
condenser plates, having a diameter of 22 cm. and 
thickness of 2-5 cm., were of stainless steel, optically 
polished and separated by the quartz prisms. The 
air used in the tank was dry and free from foreign 
matters. ‘Ihe timings were recorded on the Société 
Genevoise printing chronograph, which was con- 
trolled every second by the Riefler master clock of 
the Institute, the variation of which is less than one 
hundredth of a second per day. 

With these precautions and improvements, and 
further, eliminating the non-spherical drops, we have 
determined the electronic charge, using Harrington’s 
value for viscosity, and obtained 


e= (4-806 +3) 


We wish to express our thanks for a financial grant 
from the Hattori Hokokai. 


x 16-* E.s.v. 


Y. Isurpa. 
I. FUKUSHIMA. 
T. SvEetsvev. 


Institute of Physical 
and Chemical Research, 
Tokyo. 

May 15. 


Temperature Variation of Magnetic Anisotropy of 
Organic Crystals 

As has been shown by Krishnan' and his collab- 
orators, the study of the magnetic anisotropy of 
organic crystals enables us in many cases to determine 
the orientation of the molecules in the crystal lattice. 
A natural extension of this important line of work, 
suggested to me by Sir C. V. Raman, is the investiga- 
tion of the effect of temperature on magnetic aniso- 
tropy, which may be expected to yield valuable 
information regarding the character of the thermal 
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motions (for example, oscillations and hindered or 
free rotations) of the molecules in the crystal! lattice 
and to elucidate the mechanism of fusion. 

I have carried out measurements in the case of 
resorcinol over a range of temperature from 26° C. 
up to the melting point (110° C.) of the substance. 
Resorcinol was chosen because the crystal is stable 
and does not volatilize easily. The structure of the 
crystal has been studied by Robertson? by X-ray 
analysis, and the magnetic anisotropy at room 
temperature has also been determined by K. Lons- 
dale*. The method described by Krishnan‘ was 
adopted for the measurement of anisotropy, a 
modified technique being employed for fixing the 
crystal at the end of the quartz fibre and for making 
the measurements at the higher temperatures. 
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The following experimental procedure was adopted. 
For any setting of the crystal, the magnetic anisotropy 
in the plane concerned was first of all determined at 
room temperature. The crystal was then raised to 
the desired temperature by electrically heating the 
surrounding tube, the temperature at the region near 
the crystal being measured by means of a calibrated 
thermo-element. The magnetic anisotropy at the 
high temperature was then measured. The crystal 
was finally allowed to cool down to room temperature 
and the anisotropy again measured. It was found 
that when the high temperature did not exceed 
105° C., the initial value of the anisotropy was almost 
fully restored. In all cases the mean of the initial 
and the final values of the magnetic anisotropy at 
room temperature was used in the calculations. 

The variation of the magnetic anisotropy with 
temperature when the crystal is suspended with the 
¢ axis vertical is shown in Fig. 1. Up to about 15° C. 
below the melting point, the change of anisotropy 
is comparatively small. From 6 to c on the curve 
the variation is pronounced. From c onwards the 
transition is very rapid, indicating a state of in- 
stability. When the crystal was heated until it 
began to melt, the anisotropy practically disappeared. 
It is significant that the effect of temperature becomes 
prominent only in the vicinity of the melting point. 

A determination of the magnetic anisotropy of 
resorcinol at room temperature gave the values : 
Xa — % = 8°13 X 10°, xe — Xo = 13°30 Xx 10%, Xe — 
Ya = 5-22 x 10%, whence assuming Pascal’s value 





x 


67-2 x 10, for the mean susceptibility, we get 
Ya = — 66-2 x 104, yo= — 743K 104, ye = 
— 61-0 x 10°, and a = 55-9°, 8B = 47-0°, y = 62:1°, 
in satisfactory agreement with the results of K. 
Lonsdale. 

I have also made a preliminary investigation of 
the magnetic anisotropy of ammonium nitrate at 
different temperatures up to the melting point of 
the crystal. The magnecrystallic data seem to lend 
support to the findings of X-ray analysis® in regard 
to the variation of the crystalline structure of 
ammonium nitrate with temperature. 

P. NILAKANTAN. 
Department of Pivysics, 
Indian Institute of Science, 
Bangalore. 
May 18. 
' Krishnan, K. S., Guha, B. C., and Banerjee, 8., Phil. Trans., A, 
281, 235 (1933). 

* Robertson, J. M., Proc. Roy. Soc., A, 187, 79 (1936). 

* Lonsdale, K., NATURE, 137, 826 (1936). 

* Krishnan, K. 5., and Banerjee, 8., Phil Trans., A, 234, 265 (1935). 

* Hend ricks, 8. B., Posnjack, J., and Kracek, E. C., J. Amer. Chem 
Soc., 54, 2766 (1932). 


The X-Ray Microscope 

As I pointed out some time ago', a new kind of 
X-ray spectra can be obtained by focusing the 
characteristic X-radiation emerging from the surface 
layer of an object. Instead of the usual spectral 
lines, these spectra contain a series of monochromatic 
spectral images, each of them showing the distribution 
of a certain chemical element in the surface layer of 
the object. Fig. 1 shows a new arrangement of the 
object, crystal and photographic plate giving a more 
distinct and even enlarged monochromatic X-ray 
image. The object O is excited to secondary radiation 
by primary X-rays. The secondary radiation is re- 
flected on the concave side of the cylindrical crystal K 
and collected to the true monochromatic X-ray 
image J. If the dimensions of the object are small 
compared with the radius R of the crystal, it is 
possible to satisfy the conditions for a true enlarged 
tmage by adjusting the positions and inclinations of 
object and photographic plate. 


Rim Xrays 
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Fig. 1 


The test-object for the method was a packet of 
thin metal foil polished perpendicular to the planes 
of the different layers. Fig. 2 shows the X-ray 
photomicrograph of such a test-object (above), with 
the dimensions of the different layers (below). The 
X-ray photo-micrograph corresponds to the iron 
K-a-radiation, and as this radiation consists of two 
slightly different wave-lengths, the image of the iron 
foil appears twice. 
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By such X-ray photomicrographs chemical ana ysis 
for a great number of chemical elements in objects 
not larger than 10-* ¢.c. is made possible without 
dissipating the sample. 

A more detailed theory of this X-ray microscope will 
be published in the Journal of Scientific Instruments, 











170 17 170 
Brass Fe Brass 


Fig. 2 


I wish to acknowledge my grateful thanks to Prof. 
G. Aminoff for giving me the opportunity to carry 
out this investigation at the Mineralogical Depart- 
ment of the Riksmuseum, Stockholm, and to Prof. 
W. L. Bragg for suggestions concerning the publica. 
tion of this paper. 

L. v. HAmos. 

Riksmuseum, 

Stockholm, 50. 

April 19. 
* NATURE, 194, 181 (1934). 


Frictional Torque of an Axial Magnetic Suspension 


A VERTICAL needle of iron suspended in vacuo by 
the co-axial field of a solenoid theoretically may 
have infinitesimal frictional torque 
against axial rotation. The pur- 
pose of the present note is to 
report an observed value of this 

frictional torque. 

The arrangement used is a modi- 
fication of that previously reported 
by one of us'. A solenoid carrying 
a steady direct current produces a 
magnetic field sufficiently strong to 
support a large fraction of the 
weight of the needle. A vane 
mounted on the needle controls 

the amount of light striking a photo-cell. The 
current from this cell is amplified and fed to a 
second lifting solenoid. Thus the needle is automatic- 
ally maintained at a pre-determined height. Vertical 
oscillations about this position were damped out by 
using a large resistance in, and capacitance across, 
the power supply for the amplifier output tube’. 
For this experiment the vane was a solid aluminum 
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alloy disk, 15 mm. in diameter and 5 mm. thick, 
mount: d co-axially with the needle. The entire unit 
had a mass and moment of inertia of about 6 gm. 
and 0:8 gm. em.* respectively. It was spun in vacuo 
by the action of the field of a small bar magnet 
mounted horizontally on an air-driven turbine* 
spinning below the disk at about 1,500 rev./sec. 

The rotor was speeded up to about 1,200 rev./sec. 
Its action was such as to indicate that small or large 
rotors probably can be taken up to their bursting 
speeds with macroscopic stability, and that many 
types of drive may be used. 

Damping observations were carried out at speeds 
in the neighbourhood of 600 rev./sec. with the driving 
magnet removed. Under these conditions, one 


encounters a frictional torque due to residual gases, 
and three torques of electromagnetic origin due to 
misalignment and the earth’s magnetic field. In this 
preliminary work the residual gas pressure was 
estimated to be of the order of magnitude of 10 mm. 
mercury, alignment was done roughly, and no attempt 
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was made to neutralize the earth’s field. However, 
the observed deceleration at the above speed was 
about 2 x 10- rev./sec.*, corresponding to a frictional 
torque of about 10-* dyne cm. 

It is believed that this device offers possibilities 
in experiments in which it is necessary to suspend 
rotatable systems under a variety of conditions. The 
low frictional torque exhibited suggests its use in 
experiments in which this property is useful directly, 
or indirectly as in the attainment of relatively 
constant rotational speeds for use in velocity of light 
determinations, etc. 

F. T. Houmes. 

Rouss Physical Laboratory, J. W. Beams. 
University of Virginia. 

May 12. 


* Holmes, F. T., Phys. Rev., 61, 689 (1937). 

* Reported by F. T. Holmes at meeting of the Va. Acad. Sci., May 
7, 1937. 

* Beams, J. W., Weed, A. J., and Pickels, E. G., Science, 78, 338 
(1933). 






Points from Foregoing Letters 


Measurements of cosmic ray intensities at various 
atmospheric heights at Madras, India and San 
Antonio, Texas, indicate, according to Prof. I. 8. 
Bowen, Prof. R. A. Millikan and Dr. H. V. Neher, 
that the incident cosmic rays produce their maximum 
ionization before they penetrate more than one tenth 
of the atmosphere. The authors deduce, from the 
absorption coefficient down to sea-level, that the 
particles in the cosmic rays are predominately 
positive electrons, not protons. 

Prof. G. Lemaitre points out that the discrepancy 
in the position of the magnetic centre of the earth, 
as determined from magnetic measurements and as 
calculated (from the variations in the intensity of 
cosmic rays along the magnetic equator), is consider- 
ably reduced if one takes into consideration that the 
cosmic rays consist mainly of positively charged 
particles. 

A photomicrograph of crystals of lysozyme, a 
protein occurring in the nasal mucosa, capable of 
lysing certain bacteria, is submitted by E. P. Abraham 
and Prof. R. Robinson. From the ultra-violet 
absorption spectrum, the presence of 4-4 per cent of 
tyrosine and 2-2 per cent of tryptophane is deduced. 

Dr. T. Iredale and A. Maccoll find that ethylene 
bromide (C,H,Br,) decomposes at 340°-370° in a 
pyrex vessel into vinyl bromide (C,H,Br) and hydrogen 
bromide. This reaction is heterogeneous. No decom- 
position into ethylene and bromine was observed. 
The authors suggest that the trans form of ethylene 
bromide is the more stable at high temperatures. 


Addition of cocarboxylase to acetone-treated lactic 
acid bacteria (which had thereby lost the ability to 
dehydrogenate pyruvic acid) restores their power of 
dehydrogenation, or oxidation, according to F. Lip- 
mann. The presence of phosphate is essential to the 
reaction. 

HB. vitamin K, 


Almquist reports that 


which preserves normal blood-clotting in chicks, has 
been obtained in crystalline form. 

Dr. H. L. Pearse finds that hetero-auxin sprayed 
on to the shoots of plants of the broad bean grown in 
water culture causes swelling of the stem, epinasty 
of the leaves, and inhibition of the terminal bud, 


while the form of the root growth is unaffected. 
Approximately the same amount added to the culture 
solution retards the growth in length of the roots, 
and accelerates their growth in thickness, while the 
shoots, although slightly retarded, remain normal in 
appearance. 

Experiments with cuttings of Leptospermum sco- 
parium and of Ficus repens, confirming the root- 
stimulating properties of skatole, are reported by 
L. G. G. Warne and A. A. Jackson. 


C. A. Wingfield has compared the oxygen con- 
sumption of normal and gill-less nymphs of a mayfly 
at various oxygen concentrations. It appears that 
the gills play little or no part in respiration at high 
oxygen concentrations, and only aid the oxygen 
consumption when the oxygen content of the water 
is reduced to a low value. 

Using the Titchener-Ebbinghaus colour pyramid 
as the psychological colour solid, Dr. G. B. Welch 
calculates the number of discriminable colours to be 
of the order of 940,000. 


A curve submitted by J. A. Crowther and H. 
Liebmann shows that when a colloidal dispersion of 
graphite is treated with increasing doses of X-rays, 
its zeta-potential (measured by the velocity of the 
suspended particles in an electric field) alternately 
increases and decreases. . 


A new determination of the charge of an electron 
by Y. Ishida, I. Fukushima and T. Suetsugu, with 
additional precautions and improvements, gives a 
value of e = (4°806 + 3) x 10° E.s.v. 

An X-ray microscope by means of which a true 
enlarged image of chemically different layers, about 
1/100th millimetre apart, was obtained, is described 
by Dr. L. V. Hamos. It depends on the focusing of 
the characteristic secondary radiation emitted from 
a surface layer of an object subjected to primary 
X-ray irradiation. 

Drs. F. T. Holmes and J. W. Beams describe a 
macroscopically stable axial magnetic suspension 
which has a very small frictional torque. A six gram 
rotor when coasting at 600 r.p.s. required about eight 
minutes to lose one revolution per second. 
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Research Items 


Delaware Ceremonies and Dances 


Mr. Frank G. Speck, who has made a detailed 
study of the Big House ceremonial of the Delaware, or 
Lenape Nation, now turns his attention to other 
ceremonies of no less importance, but of lesser dura- 
tion (Mem. Amer. Phil. Soc., Philadelphia, 7; 1937). 
The Big House ceremonial lasts for twelve consecutive 
nights, and is the periodical communal ceremony, 
which is the consummation of Delaware religious 
fervour. It expresses their attitude towards the 
benign Supreme Being. In their annual cycle, however, 
there is a number of other rites and ceremonies, in 
which they enter into relation with other spiritual 
beings, from whom, for the most part, evil is antici- 
pated. Even though the Lenape have been removed 
from their original home in Pennsylvania and New 
Jersey to Oklahoma, these ancient rites have con- 
tinued in practice down to the present day. It is 
probable that they are of a more ancient origin than 
the Big House ceremony. Some of them, as for 
example the Grease Drinking ceremony and the Doll 
dance, are family properties handed down as obliga- 
tions to the tribe within the family group. The 
ceremonies are supposed to have originated through 
the mythical association of family ancestors with 
supernatural agencies. This is usually explained in 
a mythical narrative. Their purpose is to satisfy an 
offended spiritual force and to prevent a recurrence 
of the original misfortune avoided by the rite. The 
group performing the ceremony gains an added 
blessing in some form, such as an augmentation of 
crops. There are various officials of the ceremonial, 
of whom the chief is a master of ceremonies. The 
performance usually takes place at night. In addition 
to the description of the ceremonies, an account is 
given of the Delaware form of the dance taking 
place when the bones of the dead, from which the 
flesh has been stripped, are buried. 


Early Peruvian Textiles 


A LARGE number of specimens of textiles from 
early sites in the Nasca valley, Peru, numbering one 
hundred and sixty in all, collected by Prof. A. L. 
Kroeber in 1926, on behalf of the Field Museum, 
Chicago, have been described by Dr. Lila M. O’Neale, 
associate curator of textiles in the Museum of 
Anthropology at the University of California (Anthro- 
pology : Memoirs, Field Museum, Chicago, 2, 3). In 
an introductory note, Prof. Kroeber points out that 
Early Nasca textiles were not previously well known, 
and in fact were scarcely recognized ; but the present 
material affords adequate data for satisfactory study, 
owing to the fact that he was able to establish the 
archeological associations of his specimens. It has 
now been shown by Dr. Tello’s archxological in- 
vestigations at Paracas that the finely embroidered 
polychrome shawls and garments, at first identified 
as Ica and then as Nasca, are now to be associated 
with Paracas. The stylistic relation between Early 
Nasca pottery designs and those of Paracas textiles 
is so close as to leave little doubt of a common origin, 
the pottery probably being the earlier. The Early 
Nasca textile art discovered in association with Early 
Nacsa pottery is largely decorative and tends to the 
geometrical, while its representations of naturalistic 


impulses are relatively undeveloped. Nasca pottery 
and Paracas fabrics go together, while Nasca fabrics 
and Paracas pottery are alike in not attempting 
naturalistic representation. When the Early Nasca 
peoples wanted a picture on cloth, they painted it 
on. One example of this was found, duplicating in 
design a well-known Early Nasca pottery type, birds 
in attitude and placement in the design being iden. 
tical with birds r~inted on double-spouted jars. The 
most striking feature of the Early Nasca textiles is 
their range of colours. They show a total of 190 hues 
by comparison with a colour scale, the majority to 
be described in terms of red, orange and yellow. The 
material used is a finely spun cotton yarn. Five of 
the eight standard weaves known to modern weaving 
were known to the Early Nascans, and in addition 
they did wrapped weaving, as in basketry. 


Problems of Population Density 


Tue biological principles affecting populations are 
discussed by Raymond Pearl (Amer. Naturalist, 71, 
50), with references to experimental work on animal 
populations. He points out that the fundamental 
underlying principles are the same in man and in 
other animals; and that population growth or 
decrease has had an important effect in shaping 
political conduct and national policies, human popula- 
tions differing in size, growth and quality. He is 
inclined to conclude that the human population of 
the earth grew very slowly until about three centuries 
ago, and then, as a result of scientific discoveries, 
took a great spurt and so increased from some 
445 millions to more than 2,000 millions, or 40 persons 
per square mile of the earth’s land surface. He 
regards this cycle of population growth as about two- 
thirds completed, and compares it with the cycles of 
lessening population. He interprets these cycles as 
beginning with a period in which the population 
remains relatively constant, followed by abatement 
of some of the natural checks, which leads to rapid 
increase. Population density finally reaches a point 
where new stimuli, reinforced by gregariousness, lead 
to migratory movements and ultimate destruction of 
masses of individuals. In the same journal, Dr. 
Thomas Park discusses in detail the recent experi- 
mental work on insect populations, with special 
reference to density effects. 


Laboratory Diagnosis of Psittacosis 


Psirracosis or ‘parrot’ fever is a virus disease of 
cage birds, and is communicable’ to man, in whom it 
causes a serious and often fatal malady. This disease 
was comparatively prevalent in Great Britain and 
in the United States some years ago, and was of 
sufficient importance for the Ministry of Health to 
issue & memorandum, with recommendations upon 
its diagnosis and prevention. As a result of recent 
investigations, it has become possible to give more 
precise indications for the detection of the disease 
in man and in animals, and the Ministry of Health 
has published a report containing details of the 
technique of laboratory diagnosis (Laboratory Diag- 
nosis of Psittacosis. Reps. on Pub. Health and Med. 
Subjects, No. 80. London: H.M. Stationery Office. 
6d. net). The examination of suspected birds and 
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of suspected human beings is described. The staining 
of smears of material for virus bodies, and the 
microscopic appearance of the virus are also described, 
and the appearances found are illustrated in an 
excellent coloured plate. 


Feeding of Chirocephalus 


Srr E. Ray LANKESTER in his essay on A pus (1881) 
first used the term ‘gnathobase’ for the proximal 
endite of the trunk limb, stating that it was a jaw- 
process which clearly had the function of assisting, 
by means of apposition to its fellows on the opposite 
side, in seizing and moving particles which may be 
introduced into the mouth. A. G. Lowndes, in 
his recent paper on Chirocephalus (The Term “‘Gnatho- 
base’ (Lankester). Proc. Zool. Soc. Lond., B, Part 1 ; 
1937), is in complete agreement with Lankester, and 
concludes from direct observations and by the use 
of his strobographic method, described in Nature 
(135, 1006; 1935) that the setules of the basal 
endites can and do act in apposition while the limbs 
are working normally. He finds, however, that they 
do not do so always, and this, he believes, confirms 
his previous observation that the endites are under 
both muscular and nervous control and that one 
need not look upon.the passage of food particles 
towards the mouth as being in any way automatic. 
Mr. Lowndes and his pupils have examined hundreds 
of specimens of Chirocephalus for gut contents, and 
find that the food consists almost entirely of quite 
coarse particles, such as remains of vascular bundles 
of leaves, etc., which are to be found at the bottom 
of most ponds. Other detritus such as algal filaments, 
leaves of moss, and dead Entomostraca are also 
found in the gut. 


New Porcellanids and Pinnotherids 


UnverR the title ‘“Porcellanids and Pinnotherids 
from Tropical North American Waters’’, Mr. Steve A. 
Glassel describes several interesting forms, mostly 
collected by himself (T’'rans. San Diego Soc. Nat. Hiat., 
8, No. 21; 1936) from the west coast of Mexico and 
from the Gulf of California. Four new species of 
Petrolisthes, three of Pisosoma, two of Pachycheles and 
three of Porcellana are included. The new genus 
Orthochela in the Porcellanide is created for another 
new species, O. pumila, which is very peculiar in the 
shape of its carapace, .resembling Uroptychus in the 
family Galatheide. This crab is figured and also 
the outer maxillipedes of the three new species of 
Pinnotheride, Fabia unguifalcula, Dissodactylus 
zvantusi and Pinnizxia richardsoni. Otherwise the 
paper is not illustrated. 


Locust Control 


Tue Committee on Locust Control of the Economic 
Advisory Council has issued a fifth survey of the 
locust outbreak in Africa and Western Asia. The 
latest of these surveys deals with the situation in 
1935 and has been prepared by Dr. B. P. Uvarov, 
in collaboration with Miss W. Milnthorpe, of the 
Imperial Institute of Entomology. It appears that 
the outbreak of the three species of locusts, which 
have brought about so much damage during the past 
eleven years, is subsiding. At the same time it is 
pointed out that no relaxation in the campaign of 
locust investigation would be justified on this account. 
The desert locust, for the first time since 1926, had 
not invaded North Africa. The appearance of a 
swarm in May, 1926, in the Darfur province of the 
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Anglo-Egyptian Sudan is disquieting, since its 
origin must be in an unexplored coastal area of the 
Red Sea. The possibility that it may sooner or later 
develop into a new invasion needs to be kept in 
mind. As regards the African migratory locust, it is 
now known that the outbreak centres are in the 
Middle Niger region. It is believed that this area 
is the only real danger spot in the whole continent 
of Africa in so far as this species is concerned. 
Practical measures are being planned for the perman- 
ent supervision of that outbreak area. With the 
red locust, heavy mortality has been caused by the 
fungal disease Empusa grylli among both the hoppers 
and winged forms. Viewed generally, the outbreak 
of this species is on the decline ; but swarms are likely 
to be still produced for some years to come. 


Mutation in Tobacco Virus 


MutTaTIons in viruses are the subject of a paper 
by Dr. H. H. McKinney (J. Hered., 28, No. 2), who 
cites experimental work, especially with mosaics of 
tobacco. While these viruses tend to remain true to 
type over long periods, yet they give rise in local 
zones of the infected plant to aberrant viruses which 
when isolated induce distinct symptoms. Some of 
these aberrant viruses in turn give rise to others. 
This is interpreted as a mutational phenomenon. 
Such mutants differ in the changes they produce in 
the chlorophyll mechanism of the leaf, some pro- 
ducing no disturbance, others a slight disturbance 
(light green mottling), others a yellowish-green, 
yellow or even almost white colour. Temperature 
has an important effect on these disturbances. 
Nearly a hundred mutants have been isolated from 
the common mosaic, but the number of distinct types 
is uncertain. Sub-mutants are also produced, the 
whole system of types tending to show certain 
relationships. The generation of these bodies is 
believed to be different from that of an enzyme from 
its precursor. The primary virus and its mutants 
are regarded as a series of closely related compounds 
which function essentially as genes. 


A Rice Fermentation 


ALcoHOLIC fermentations fall into three groups : 
(1) the direct inoculation of the fruit juice by yeasts 
as in wine production; (2) the fermentation of a 
grain extract after pretreatment as the malted grain 
in beer; and (3) the reinoculation of a partially 
cooked plant material. Rice as a source of alcohol 
has had to be approached from this third angle by 
K. Rami Reddi and Dr. V. Subrahmanyan, of 
the Indian Institute of Science, Bangalore, who have 
published a most interesting paper upon ‘Sonti’ 
fermentation (Trans. Nat. Inst. Sci., India, 1, No. 11, 
1937), which describes and analyses traditional 
methods of rice fermentation handed down from 
father to son, often as secret customs in small village 
communities, and then gives a preliminary estimate 
of their biochemical and biological basis. The ‘Sonti’ 
fermentation is practised in certain districts of the 
Madras Presidency. The main organism associated 
with the process appears to be a hitherto undescribed 
species of Rhizopus provisionally named Rhizopus 
Sontii. It is allied to R. cambodia, but its physiological 
activities are more pronounced. Indeed R. Sontit 
may have a practical future before it as it liquifies 
and saccharifies cooked rice more rapidly than other 
well-known organisms, including. Aspergillus oryze. 
This paper is fascinating in its linkage of tradition 
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with modern problems of biochemistry and mycology, 
and it shows the great possibilities of advance in 
standards of nutrition as the result of scientific study 
of methods of food preparations that are acceptable 
to a conservative native population. Studies of the 
species of Rhizopus isolated from Chinese yeast cakes 
such as are used in brewing alcohol from cereal grains 
in China, Manchoukou and Korea are also being 
extensively carried out by M. Yamazaki, professor 
of zymology (Bull. Utsunomiya Agric. Coll., A, 2, 
No. 6, 1937). 


Cyclones in the South Indian Ocean 


MISCELLANEOUS PuBLICATIONS of the Royal Alfred 
Observatory, Mauritius, have in recent years included 
an annual publication in which an account is given of 
all the tropical cyclones that have been noted in the 
last cyclone season in the South Indian Ocean from 
Cocos Keeling Island across to Madagascar and the 
adjacent coast of South Africa. Publication No. 16, by 
N. R. McCurdy, director of the Observatory, which is 
the seventh of its kind, covers the season 1933-34. The 
number of depressions of sufficient intensity to be 
classed as tropical cyclones or hurricanes in that 
season was eight, which is about the average number ; 
but the weather was more than usually disturbed 
during the hurricane season, and seven other disturb- 
ances are referred to briefly. It is said to have 
become increasingly evident in recent years with 
improvements in the synoptic charts, that the forma- 
tion of cyclones is closely related to the periodic 
invasions into low latitudes of the cooler air associated 
with subtropical high-pressure systems. These 
systems usually move north-eastwards from South 
Africa but sometimes northwards. In the season under 
discussion, areas of disturbed weather always de- 
veloped at the northern limit of the high-pressure 
wave when the latter was of appreciable intensity, 
and these sometimes led to the development of a 
tropical cyclone. Observations with pilot balloons 
at Mauritius showed that this happened whenever 
the east or south-east trade winds of the ‘high’ 
extended up to 5,000 metres. This is held to be a 
result of importance in forecasting, in the absence of 
enough observations from the Indian Ocean to the 
north of Mauritius to permit of the approach of 
cyclones to be studied for some days before their 
arrival near to or over the island itself. None of 
the storms of this season appears to have been of 
very outstanding intensity, but some showed interest- 
ing features; for example, that of January 26- 
February 2, which was deflected from its. course by 
the high land of Mauritius, although the highest 
‘peak’ of the island has only an elevation of about 
2,700 ft. Another storm in March was broken up 
into two centres by its encounter with Madagascar, 
and soon died out. 


Absolute Measurements of Sound Intensity 


E. N. pa C. AnpRADE and R. C. Parker (Proc. 
Roy. Soc., A, 159, 507) have measured the amplitude 
of vibration of smoke particles suspended in a 
vibrating air column. A theoretical calculation shows 
that, in the case of fine particles (radius about 0-03 y), 
this amplitude is very nearly indeed that of the air 
itself, and this result is confirmed by the fact that 
particles of different size in the same air column 
show the same amplitude of motion. The particles 
were seen and photographed by scattered light : they 
appeared as well-defined short lines of light. The 
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apparatus was kept at a constant temperature both 
to reduce convection and to give generally consistent 
operation. When the apparatus had been calibrated, 
it was used to determine the minimum amplitude 
audible to a number of observers. The end of the 
tube was allowed to radiate into the open air, and 
the intensity varied while the observer indicated 
when the sound passed above and below his threshold 
of hearing. The observed minimum intensities for 
audibility were very similar for a number of observers, 
They corresponded to a pressure variation of 
1-2 x 10° dynes/em.* R.m.s. at 410 cycles and 
0-9 x 10° dynes/cm.* R.m.s. at 646 cycles. The 
corresponding energy fluxes are 3-4 x 10-* erg./cm.? 
sec. and 2-1 erg./cem.* sec. 


Lead Borates 


A KNOWLEDGE of the system PbO-B,O, is of 
importance in the manufacture of ceramic glazes and 
glasses, and a study by well-known methods involving 
quenching and petrographic examination has been 
made by R. F. Geller and E. N. Bunting (J. Res. 
Nat. Bur. Stand., 18, 585; 1937). Four compounds 
were characterized, namely, 4PbO,B,0, occurring 
in two forms and melting congruently at 565°; 
2PbO0,B,0, occurring in two forms and melting 
incongruently at 497°; 5PbO,4B,0, melting incon. 
gruently at 548°; and PbO,2B,0, melting con- 
gruently at 768°. No evidence of compounds richer 
in B,O, was obtained, although these have previously 
been reported. Particular attention was given to the 
proof that the compound 5PbO,4B,0, is not the 
metaborate (PbO,B,0,). The eutectic of lowest melt- 
ing point, 493°, was composed of 88 per cent PbO 
and 12 per cent B,O,. The report also gives the 
indices of refraction and optical characters of the 
compounds, and the indices of refraction, coefficients 
of expansion and softening points of some lead 
borate glasses. 


Isotopes of Potassium 

Tue abundance ratio for the two principal isotopes 
of potassium, K**/K*! (the exceedingly rare isotope 
K* is responsible for part and possibly all the 
radioactivity) in various animal tissues has been 
measured by J. H. Yoe and R. T. Hall (J. Amer. 
Chem. Soc., 59, 869; 1937) by means of the mass 
spectrograph. Any process which concentrates K“ 
will doubtless concentrate K**, and as speculations 
have been made on the possible biological importance 
of potassium, owing to its radioactivity, it was of 
interest to see whether the abundance ratio varied 
in different tissues. The results showed that the 
ratio for most organs is close to the value found 
for most plants and minerals and for ocean water. 
A few tissues, such as the lining, of the auricle and 
the lining of the small intestine, appear to 
an abnormally high concentration of K**, whilst bone 
marrow is abnormally high in K*. The atomic 
weight of potassium was calculated, with the most 
probable value of the packing fraction and the con- 
version factor ; for most tissues it is 39-094. Since 
all deviations from this normal value are small, it 
does not seem probable that potassium in animal 
tissue could be distinguished from mineral potassium 
by radioactive measurements as has been suggested 
by some investigators. The results with bone marrow 
indicate a possible relationship between the abundance 
ratio and the age of the animal, and hence with the 
development of embryonic cells within the organism. 
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The International Congress of Agriculture 
MEETING AT THE HAGUE 


HE seventeenth International Congress of Agri- 
‘| culture was held at The Hague on June 16-24. 
Great Britain was officially represented for the first 
time for many years, though at recent congresses 
members of the Women’s Institutes and the Horace 
Plunkett Foundation have been present. There is 
always a tendency in Great Britain to regard inter- 
national congresses, other than those of specialists, 
as somewhat in the nature of ‘joy-rides’. Languages 
undoubtedly present a difficulty that weighs more 
upon our people than upon Continentals, and this 
applies more particularly to those informal discussions 
and personal contacts from which those who parti- 
cipate in the Congress gain most. 

The abstention of British representatives of agri- 
culture from this Congress has most probably been 
due to the feeling that their industry is fundamentally 
different from the European system, in which peasant 
farming predominates. However, nowadays nearly 
all nations have embarked upon policies of control 
and regulated marketing, about which there is 
much to be heard from the Continental experiments, 
which aim like our own at the safeguarding of an 
industry ill-adapted to hold its own under modern 
conditions. From every nation one hears the same 
tale of low prices, of the inability of the farmer to 
hold his own against the trader or to get his products 
to the consumer at prices commensurate with those 
which he receives, and of the drift of men from the 
land. A ‘Green International’ is not possible, so 
diverse are the interests and the organization of the 
land and the farmers in different countries, but one’s 
domestic policy is more likely to be successful if it 
is informed of what is going on elsewhere. 

From the technical side, Holland is the country 
most worthy of study by the British farmer; its 
agriculture is highly accomplished and works under 
conditions of mixed capitalist exploitation and small 
holders, analogous to our own. Livestock bulk large 
in the system and the organization either of registra- 
tion, disease prevention, advice, even of shows, 
affords us much to think about. The production of 
sugar from beet is higher in the Netherlands than in 
any other country—for the years 1926-29, 4,000 Ib. 
per acre as against 2,500 Ib. in Great Britain. Veget- 
able growing exhibits an exceptionally high general 
level of efficiency, even if some of our experts need 
fear no comparison. 

It was therefore somewhat of a lost opportunity 
that British representation at the Hague Congress, 
except in the women’s section, was still so limited. 
The formal opening was attended by H.R.H. Prince 
Bernhard and a representative of the Queen, the 
Prime Minister of the Netherlands and the Minister 
of Agriculture, the Minister of Agriculture of Italy, 
the president and secretary general of the Inter- 
national Institute of Agriculture at Rome, and 
representatives of forty nations in all. In welcoming 
the Congress, M. Colijn, Prime Minister, made a 
courageous speech on the necessity of breaking 
down the trade barriers between nations which have 
so often been set up in response to the pressure of par- 
ticular interests. This was followed by a remarkable 


demonstration, at which the representatives of one 
country after another affirmed that the maintenance 
of peace was the prime necessity for the maintenance 
of agriculture and indeed of the world’s civilization. 

Then, as is customary, the Congress resolved itself 
into its various committees. .The first and third sec- 
tions, dealing with agrarian policy and co-operation 
respectively, bore perhaps little upon British condi- 
tions, though the discussion on the international 
market for butter was of interest to the Dominions. 
The second section discussed education and pro- 
paganda, and the chief point raised was the import- 
ance of economic studies in the agricultural colleges 
as @ means of preparing trustworthy leaders of 
opinion in these times when so much legislation 
affecting agriculture is being proposed. The fourth 
section, on plant production, produced discussions 
on the improvement of protein yield from light soils 
and on vernalization, with some reference to the 
recent clash between the advocates of vernalization 
and the geneticists in Russia. Of great interest was 
the account of recent legislation in Germany to 
restrict the number of varieties of farm crops that 
can be offered for sale, a restriction dependent upon 
an organization for testing the productivity of the 
immense number of varieties that are more or less 
in cultivation. It was reported, for example, that 
from the 348 varieties of wheat formerly to be found 
in Germany, only 11 may now be sold, with a further 
34 under trial. The vexed question of assuring to 
the breeder of a new variety protection analogous to 
that of a patent was discussed at some length. If 
legislative control is obtained of the varieties that 
may be offered for sale, it is possible to secure 
royalties on the stocks multiplied from the original 
which has been duly characterized and registered, but 
while something is thus practicable internally, the 
situation is complicated by the existence of inter- 
national trade and the lack of any general system of 
testing and registration. In the section on livestock 
production, discussion chiefly turned on the role of 
vitamins and mineral accessories, and several of the 
papers presented merit careful consideration. 

In the woman’s section the chief report had been 
prepared by Mrs. Haldane, on public health regula- 
tions in English villages. The role of the woman in 
agriculture is obviously much larger in the European 
countries than in Great Britain, owing to the pre- 
dominance of peasant farming; hence the greater 
attention that is being paid to instruction in the 
domestic economy of the farm. 

The Congress was admirably prepared and or- 
ganized ; before the meetings copies were available 
in French of the reports and of the main communica- 
tions. It might, however, well be laid down that a 
speaker whose paper has been printed should not 
read it at length, particularly in a language in which 
he is not at home; in some sections the time 
for discussion was seriously curtailed by this. 

The Congress was followed by excursions to the 
reclamation works of the Zuider Zee, the experiment 
station at Wageningen, and to farms representative of 
the milk production and market gardening industries. 
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The National Physical Laboratory 


INSPECTION BY THE GENERAL BOARD 


gh annual inspection of the work in progress 
at the National Physical Laboratory was made 
on June 22, by the General Board and also by about 
two thousand visitors, who were received in the High 
Voltage Laboratory by Sir William Bragg, president 
of the Royal Society, chairman of the Board, Lord 
Rayleigh, chairman of the Executive Committee, and 
Sir Frank Smith, director of the Laboratory. Amongst 
the numerous exhibits in the eight departments of 
the Laboratory the following may be mentioned. 

A comprehensive investigation into the thermal 
properties of a number of alloy steels is being made 
in the Physics Department up to temperatures of 
the order of 800°C. The thermal and electrical 
conductivity, specific heat, latent heat at the 
transformation points, and thermal expansion, are 
measured in vacuo. The specific and latent heats 
are determined by measuring the rate of rise of 
temperature of a hollow cylindrical specimen in 
which an electric heater is embedded. Loss of heat 
by radiation is avoided by surrounding the specimen 
with a jacket of low thermal capacity, which can be 
adjusted always to the same temperature as the 
specimen. The thermal conductivities of a large 
variety of materials are also measured in this section, 
the method generally employed consisting in the 
determination of the electrical energy required to 
maintain a known difference of temperature across 
a specimen of slab or cylindrical form, lateral flow 
of heat either being annulled by some form of guard 
system or else determined by a separate experiment. 

In another building the apparatus used for the 
accurate realization of various points on the Inter- 
national Temperature Scale was shown, and the 
routine testing of various types of thermometers was 
demonstrated. It should be mentioned here that 
approximately half a million clinical thermometers 
have been tested at the Laboratory during the last 
year. 

The radiological work done at the Laboratory can 
be divided into two sections, one devoted to the 
precise measurement of the properties and intensities 
of X-rays and gamma rays and the other to the 
application of radiography and diffraction methods 
to the study of tne structure of materials. This latter 
has now become a valuable experimental tool, and 
typical results obtained by it on electro-deposited, 
heat-treated and strained metals, tooth-enamel and 
dentine were shown. A considerable amount of 
radium has been tested lately, and a valve amplifier 
apparatus for facilitating this work was demonstrated. 
The lead equivalents of various building materials to 
X-rays of different hardness have also been investi- 
gated, and the superior performance of barium 
concrete in this respect was illustrated. 

A popular exhibit in the acoustics laboratory— 
which is at present in process of enlargement—was 
designed to test the efficacy of various anti-drumming 
treatments applied to metal panels representative of 
the bodywork of vehicles. The panel under test is 
held in a rigid square frame which is attached to a 
moving-coil loud-speaker movement at each corner 


and thereby driven at any desired frequency. The 
acoustic output is measured over a range of fre. 
quencies. The measurement of the absorption 
coefficient of sheet material was also demonstrated 
in the reverberation room, and a portable instrument 
for the measurement of noise, in which the peculiarities 
of the average human ear in this respect have been 
copied, was shown. 

In the Optics Division, apparatus for measuring 
the intensity-response function of thermopiles and 
also the time-constant of this response was demon- 
strated. In the latter, the thermopile is connected 
to a condenser which is discharged through a 
ballistic galvanometer by an adjustable time-switch. 
Amongst the numerous exhibits here devoted to the 
measurement of colour a spectrophotometer for 
opaque surfaces was noted. The feeble intensity 
available from such a surface is counteracted by 
using a zonal concave mirror which focuses the light 
received from the specimen on to a photo-electric cell. 

The Electrical Standards Division is now in a strong 
position with regard to the absolute determination 
of the ohm, inasmuch as the value finally obtained by 
the a.c. method devised by Albert Campbell has been 
found to agree to within | part in 100,000 with that 
obtained by the Lorenz machine. The apparatus 
used in these refined measurements was exhibited 
and the precautions necessary to attain the required 
accuracy were illustrated. Amongst other exhibits 
in this section was a simple form of apparatus for 
calibrating audio-frequency oscillators, using 50-cycle 
A.C, mains as a standard. The 50-cycle wave-form is 
distorted by passage through a metal rectifier and 
then mixed in suitable proportions with the oscillator 
output. The resulting combination is passed through 
a telephone in series with another metal rectifier, 
and integral multiples of the mains frequency are 
revealed by the presence of beats. A new type of quartz 
ring oscillator which will form the principal unit in a 
standard clock for the Royal Observatory, Greenwich, 
was also shown, together with the quartz bars used 
in a recent experiment, which showed that the 
frequency of vibration of these bars remains constant 
to + 4 parts in 10" irrespective of their orientation 
in a horizontal plane. This has been cited as being 
the highest precision ever achieved in a physical 
measurement. 

In the Electrotechnics Building, the standard 
apparatus for the routine testing of alternating and 
direct current meters of all kinds was shown. The 
functioning of the thyratron stroboscope recently 
developed was illustrated by cathode ray oscillograms 
of the current in various parts of the operating 
circuit, and the results of a comprehensive theoretical 
and experimental investigation into the eddy-current 
losses in square-section alternating current conductors 
were also shown here. 

The work in the High Voltage Laboratory is mainly 
carried out with impulsive voltages, and cathode ray 
oscillograms illustrating the work recently done were 
exhibited. In addition, the testing of a pin insulator 
with simultaneous alternating and impulsive voltages 
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was demonstrated, and the relation between the 
phase of the impulse and the probability of an 
ensuing power are illustrated. The demonstration 
of high voltage sparks proved, as usual, to be a very 
popular exhibit. Ws = ; 

In the Photometry Building, an exhibit which 
attracted attention was concerned with street lighting. 
A cinema film was prepared from a series of photo- 
graphs of a night street scene and the projected 
image viewed from a definite position. On recognizing 
the change from one scene to another, the observer 
presses & key which operates the shutter of a camera, 
thereby recording the instantaneous position of the 
film, and hence the delay in recognition. This has 
been carried out with various sources of illumination 
in order to find out if any of them have advantages 
from this point of view. In this building there were 
also exhibits illustrating the routine testing of 
electric lamps, maintenance of photometric standards, 
and other illumination research. The photo-electric 
spectrophotometer recently developed was shown in 
operation : this has materially reduced the time and 
tedium involved in visual measurements of this 
nature. 

In the Radio Department the chief exhibits, which 
were shown on the same occasion last year, were a 
direction-finding radio receiver for use on wave- 
lengths between 8 and 10 metres, a self-checking, 
direct-reading, frequency-measuring equipment for 
the range 1-70 megacycles per second, which is based 
on a standard 1,000-cycle tuning fork, and a number 
of coils and condensers of very low or adjustable 
temperature-coefficients of reactance. 

The synchronization of a pulse transmitter and 
receiver, such as are used in the ionosphere research 
of the Radio Department, where the frequency of 
the exploring waves may be varied over the range 

20 megacycles per second, has been effected auto- 
matically. The receiver is tuned by means of a small 
reversible electric motor, suitably geared down, 
which is controlled, through a system of relays, by 
currents which depend on the difference in frequency 
between the transmission and the frequency-change 
oscillator of the receiver. 

An interferometer for routine measurements of 
block gauges which was exhibited in the Metrology 
Department has very materially decreased the time 
occupied by such tests. A series of gauges is wrung 
radially on to a circular lapped plate which is rotated 
80 that each is viewed successively in light of four 
monochromatic radiations from a cadmium lamp. 
By estimating to 1/10th of a fringe for each radiation, 
the amount by which the path-difference between 
light reflected frorn the surfaces of the gauge and the 
plate differs from an integral number of wave-lengths, 
and knowing the approximate thickness of the gauge, 
the true thickness may be determined rapidly and 
without ambiguity. Amongst the new exhibits in 
this Department was a comparator sensitive to a 
millionth of an inch, and a circular dividing table 
reading to 1 second and accurate to 5 seconds of arc, 
in which the driving mechanism and the reading 
mechanism are entirely separate, so that the latter 
is not subject to wear. 

An appliance for measuring the drunkenness (that 
is, departure from a true helix) of screw threads was 
shown. A pair of round-nosed feelers attached to a 
floating carriage register in the vee-groove of the 
screw at opposite ends of a diameter. Rotation of the 
screw produces axial movement of the feelers, and 
any inequalities in the movements of the two feelers 
is revealed on a dial gauge capable of detecting 
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errors as small as 0-00005 inch. A horizontal pro- 
jection machine has just been completed. By using 
suitable lenses, plate gauges up to 3 inches in length 
can be projected as a whole to a magnification of 25, 
the maximum error over any part of this field not 
exceeding 0-0002 inch, whilst the threads of screw 
gauges up to 8 inches in diameter, and the teeth of 
large gear-cutting hobs, can be examined at a 
magnification of 50. An experimental machine for 
testing the wearing qualities of gauge steels consists of 
a lapping table on which three ring-shaped specimens 
rest. The table and the specimens all rotate slowly 
about their own axes, thereby reproducing a 
lapping operation. 

The combined fatigue testing machine developed 
in the Engineering Department was in operation on 
specimens of cast material for use as crankshafts. 
The high resistance to fatigue of these materials has 
emerged from the results so far obtained, and a law 
has been devised determining the behaviour of cast 
materials under conditions of combined bending and 
torsional fatigue stresses. Another exhibit of interest 
showed the results of fatigue tests under corrosive 
conditions, and the effect of using protective coatings 
to combat the deleterious effects thereby obtained 
on a number of steels. Amongst the exhibits con- 
nected with problems of lubrication, the influence 
of small quantities of water on the lubricating value 
of a motor-car oil was shown. In a journal-bearing 
machine, a reduction of seizing temperature from 
200° C. to 140° C., and an increase of about 40 per 
cent in the minimum friction, was obtained, with 
only 0-05 per cent of water. 

In the Metallurgy Department the development of 
magnesium alloys has continued, and data showing 
the valuable properties possessed by certain alloys 
containing aluminium and cerium were illustrated. 
In the rolling mill, the technique. of working these 
alloys was demonstrated, and some very clean ex- 
amples of forged and machined work were exhibited. 
A careful exploration of the delta region of the iron- 
carbon system has recently been made, using materials 
of the highest purity in vacuo. The results were 
exhibited in the form of the constitution diagram 
of this particular region of the iron-carbon system. 
The iron used in this and other researches is pre- 
pared in the Department by reduction of ferric oxide 
in hydrogen. The vacuum fusion method of deter- 
mining the oxygen content of steels has been improved 
in reliability by the removal of gases from the 
apparatus at 2,200°C., thereby reducing both the 
correction to be applied and the time taken to carry 
out a test. The main results of the work which has 
been done on dental alloys for several years were 
summed up in a model, which shows the relation 
between the composition of the alloy and its volume 
change during setting. The narrow limits within 
which a satisfactory alloy lies were thus well illus- 
trated. Experiments have been made in this Depart- 
ment on the diffusion of gases through wood. With 
hydrogen diffusing across the grain, it has been found 
that the rates vary by as much as 2,500 to 1, depend- 
ing on the variety of wood under test. 

The electron microscope is being developed as an 
experimental tool, and a magnified image of a very 
fine wire gauze was exhibited to show some of the 
possibilities of this instrument. 

In the Aerodynamics Department the pitot- 
traverse method of measuring aerofoil drag appears 
to be now more widely used, and satisfactory agree- 
ment has been obtained between this and balance 
measurements. The drags of a number of aerofoils 
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with various surface finishes have been measured in 
the compressed air tunnel up to a Reynolds number 
of 24 millions. Similar experiments on a thin 
aluminium plate with suitably shaped leading and 
trailing edges have given very good agreement with 
the theoretical curve for turbulent flow over a flat 
plate except at low Reynolds numbers, where the 
experimental curve tends to fall to the theoretical 
curve for laminar flow. Two other exhibits in this 
Department were devoted to the investigation of the 
transition from laminar to turbulent flow along the 
boundary of an aerofoil, one employing a visual—or 
photographic—method, and the other a hot-wire 
method of detection. 2 

In the large ‘duplex’ wind tunnel the effect of the 
slipstream from the propellers of a model monoplane 
on the stability of the model was being studied, the 
propellers being driven by an internal electric motor. 
Another exhibit of interest here was concerned with 
the problem of wing flutter. The aerodynamic forces 
acting on a wing section subjected to a sinusoidal 
pitching motion are measured by the aid of a magneto- 
striction stress recorder. The high-speed tunnel, 
which operates by induction from the exhaust from 
the compressed air tunnel, has been employed in the 
investigation of the behaviour of aerofoils up to 
speeds of more than 600 miles per hour, where the 
effects of the compressibility of air attain a pre- 
dominating importance. 

Experiments on the improvement of ships’ life- 
boats enabling them to avoid shipping seas in rough 
water were in progress in the William Froude 
Laboratory, and the results obtained with a model 
have been confirmed by full-scale trials of a lifeboat 
of the best design. Tests were also being made in 
the new tank on a model propeller partially immersed 
in water, as for a ship in ballast condition. Auto- 
matic records of thrust, torque, revolutions, etc., are 
made at different immersions. By means of a strobo- 
scope, the action of the blades upon the water during 
emersion and submersion is observed. It should be 
noted that during 1936, 88 ship designs were tested 
in this Laboratory, representing 80 per cent of the 
merchant shipping listed as “‘under construction”’ in 
Great Britain. 





University Events 


CAaMBRIDGE.—Dr. H. J. Bhabha, of Gonville and 
Caius College, has been awarded an 1851 Exhibition 
studentship. 

The General Board recommends that three addi- 
tional part-time University lectureships in zoology 
be established from October 1; that an additional 
University demonstratorship in zoology be established 
from October 1, and that a readership in inverte- 
brate zoology be established for one tenure only, 
and that the General Board be authorized to 
appoint Dr. C. F. A. Pantin to this post from 
October 1. 

Dr. R. N. Chopra, of Downing College, has been 
approved for the degree of Sc.D. 

At Christ’s College, Dr. R. D. Davies, of Gonville 
and Caius College, has been elected into a research 
fellowship. Dr. Davies was elected to a Salomons 
engineering scholarship in 1921, and was placed in 
Class I of the Mechanical Sciences Tripos in 1922. 
He is a University demonstrator in engineering and 
was formerly a captain in the Royal Engineers. 
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Sir David Chadwick, formerly a scholar of 8: iney 
Sussex College, secretary of the Imperial Economic 
Committee and of the executive council of the 
Imperial Agricultural Bureaux, has been elected an 
honorary fellow of Christ’s College. 


Lonpon.—University postgraduate student hips 
of the value of £150 for one year have been awsrded 
to W. J. Allum (Imperial College —Royal Colle.re of 
Science), W. J. Arrol (Queen Mary College and 
Imperial College—Royal College of Science), F liza. 
beth Carey (University College), J. A. Kite) ener 
(University College), D. McMillan (University 
College), J. D. Marcantoni (Queen Mary Coll»ge), 
Dorothee Metlitzky (University College), A. A. 
Ruddock (University College, Southampton) and 
Elizabeth Sweeting (Royal Holloway College). 

The University studentship in physiology of the 
value of £100 has been awarded to J. P. Quilliam 
(University College) who will carry on physiolozical 
research at University College. 

O. A. Saunders has been appointed as from October 
1 to the Clothworkers’ readership in applied thermo. 
dynamics tenable at the Imperial College—City and 
Guilds College. Since 1932 he has been lecturer in 
applied mathematical physics at the College. 


Oxrorp.—Sir Farquhar Buzzard, Christ Church, 
and I. O. Griffith, Brasenose College, have been 
elected to the Hebdomadal Council. 

Dr. A. D. Gardner, University College, has been 
appointed to the new readership in bacteriology as 
from October 1. The title of professor has been con- 
ferred on Dr. A. D. Gardner. Dr. A. H. T. Robb- 
Smith has been appointed assistant director of 
pathology at the Nuffield Institute. 

The senior mathematical scholarship for 1937 has 
been awarded to G. L. Camm of Balliol and New 
Colleges. 

Dr. H. M. Sinclair, Oriel College, has been elected 
to an official fellowship and tutorship in physiology 
at Magdalen College. Miss M. G. Adam, senior 
scholar of Lady Margaret Hall, has been appointed 
assistant tutor in science at St. Hugh’s College. 
At Christ Church, J. F. Hope Simpson (Balliol 
College) has been elected to a senior scholarship for 
work in botany and J. A. Moy-Thomas re-elected to 
a lectureship (the equivalent of a research fellowship) 
in zoology. 

J. A. Boycott, Brasenose College and Miss E. J. 
Cockram, Society of Oxford Home-Students, have 
been granted degrees of M.D. Dr. N. C. Wright 
(Christ Church), of the Rowett Institute, has been 
granted the degree of D.Sc. for his work on proteins. 

At Queen’s College, M. Abercrombie has been 
elected to a junior research fellowship for work in 
zoology and E. P. Abraham, New College, to a 
taberdarship for work in chemistry. 

R. Campbell Thompson, Merton College, has been 
elected Shillito reader in Assyriology in succession 
to the late Prof. S. Langdon. 


St. ANDREwWs.—At a graduation ceremonial to be 
held on September 28 in connexion with the celebra- 
tion of the quater-centenary of St. Mary’s College, 
the honorary degree of LL.D. is to be conferred 
on Sir Leonard Woolley, archxologist, among others. 

The following appointments have recently been made: 
J. Dewar to be lecturer in chemistry in the United 
College, St. Andrews ; T. G. Cowling to be lecturer 
in mathematics, and R. E. Stedman to be lecturer 
in philosophy, both in University College, Dundee. 
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Science News a Century Ago 
The Grand Junction Railway 


THE most important addition to the railways of 
Great Britain in 1837 was the Grand Junction Rail- 
way, uniting Birmingham with Liverpool and Man- 
chester. The Bill for the line had been passed in 
1833, and in 1834 the directors appointed George 
Stephenson and Joseph Locke as joint engineers. 
Stephenson withdrawing in August 1835, Locke 
became engineer-in-chief, and the line was con- 
structed under his supervision. The opening of the 
line took place on July 4, 1837, when a train left 
Newton on the Liverpool and Manchester Railway 
at 7.0 a.m. and, after stopping at Crewe, Stafford 
and other places, finally arrived at Birmingham at 
11.30 a.m. The distance was 82} miles. Describing the 
events of the day, the Morning Herald said: ‘From 
Wolverhampton to Birmingham a general holiday 
appeared to be observed and the scene was highly 
interesting both to the observed and observers. 
Tents were pitched in several fields, and parties 
given by the respective tenants in honour of the 
day. The weather was extremely beautiful, and the 
freedom from dust which exists on railways is another 
interesting feature connected with this branch of 
mechanics.”’. Among the most notable works on the 
line was the Dutton Viaduct, over the valley of the 
River Weaver. 


Death in the Candle 


UNDER this sensational heading the Lancet of 
July 8, 1837, contains the following account of a 
meeting of the Medico-Botanical Society held on 
June 28: “Mr. Everett detailed the results of several 
experiments made with the view of ascertaining the 
constituents of some ‘new composition candles’ which 
have lately been much employed by the public. His 
attention had been called to the subject by his having 
detected a strong garlic odour from the burning 
candles similar to that given out during the com- 
bustion of metallic arsenic. He purchased candles 
from various vendors of them, and, after considerable 
trouble, discovered a method by which he could 
collect a large quantity of the condensed smoke given 
out during their burning. He broke off the bottom 
of a glass retort with a very long neck, and placed 
the burning candle under it, the smoke having to 
traverse the lengthened tube was deposited on its 
sides. On carefully collecting this matter, and sub- 
jecting it to all the most unequivocal tests for arsenic, 
that metal was in every instance detected. The 
quantity contained in each candle would, according 
to the quantity collected by the experimenter, be 
about two grains; but in consequence of the diffi- 
culty in preventing the escape of a large quantity 
of the smoke, he considered that double that quantity 
might be fairly inferred to be present. He supposed 
the makers of the candles used this metal for the 
purpose of giving the candles a better appearance, 
and to give them a higher melting point, and this 
had since been acknowledged to him by a manu- 
facturer of them, as the fact, the arsenic being found 
an excellent substitute for a small quantity of wax 
which answered the same purpose. Now, the question 
was to be decided whether or not this quantity of 
arsenic burnt in a room was injurious. . . . He (Mr. 
E.) would say that the vapours of metallic arsenic 
were fully as if not more noxious than those of 
sulphuretted hydrogen.” 
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Medical Practitioners in Russia 


Tue London Medical Gazette of July 8, 1837, con- 
tains the following account of medical practitioners 
in Russia at that time : 

“There are several classes of practitioners, but the 
deference paid to each is not in a ratio with their 
medical, so much as their military or civil rank. The 
degrees conferred by the universities are the follow- 
ing: Physician, Surgeon-in-Chief ; Surgeon-in-Ordin- 
ary ; Staff Surgeon ; and Surgeon’s Mate ; Hospital 
Mate; Barber Surgeon; Apothecary. In general 
practice there is no positive distinction in the labours 
allotted to the first three ranks. The physician and 
the surgeon, in most cases, practise indiscriminately 
all branches of the profession. The physician receives 
homage from the surgeons, takes precedence as he 
passes through the wards of the hospital, signs 
documents and makes valid his rank by several 
operations. The hospital mates dressed in military 
uniform, march up and down the wards, half face 
about and stand to attention, as their superiors com- 
mand them. The hospital mates and surgeon’s mates 
are completely under military control, although 
attached to civil institutions. The apothecaries .. . 
are mere vendors of drugs and preparers of recipes, 
and their shops are all licensed by Government. . . . 
The last class is the T'sirulnik or barber surgeon, 
and is a numerous and thriving brotherhood. It 
falls to their lot to bleed, cup, draw teeth, apply 
leeches, and perform other little odd jobs of minor 
consequence. ... There are no distinct aurists ; 
aural surgery forming part of the practice of ordinary 
surgeons. There are likewise but few oculists who 
devote their whole time to diseases of the eye. Many 
physicians and surgeons include the treatment of 
these diseases in their general practice. Dentists 
abound in every street, and their profession is 
perfectly distinct, and not within the pale of the 
medical faculty. There are no distinct chiropodists 
in Russia.” 


Schénbein and Faraday 

On July 9, 1837, Schénbein wrote to Faraday, 
sending him copies of a book containing an account 
of his researches on iron dedicated by Schénbein to 
Faraday. He expressed his regret at not being able 
to visit England for the meeting of the British 
Association, and asked that a copy of his book might 
be presented to the Association if such gifts were 
received. 

In the course of his letter, Schénbein said: “The 
other day I got a letter from Mr. Berzelius, the con- 
tents of which relate to my observations on the peculiar 
state of Iron. The distinguished Chemist, though he 
does not yet give a decided opinion upon the subject, 
is inclined to think, that in one notice of yours, 
published some time ago in the Phil. Mag., which 
alludes to the observations of Ritter and de la Rive 
regarding the secondary poles and the electrical 
state of polar Platina-wires, the true cause of the 
inactivity of Iron is hinted at. According to the view 
of Berzelius, Iron performing the function of the 
positive Electrode undergoes a change with regard 
to its primitive electrical condition in such a manner 
as to be turned from a positive electrical body into 
a negative one. As my views with respect to electro- 
chemical subjects essentially differ from those of 
Berzelius’, I cannot on this account think the ideas 
of that Philosopher correct. .. .” 
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Societies and Academies 
Dublin 


Royal Irish Academy, January 25. 


E. J. Conway, J. M. O'Connor and D. K. 
O'Donovan : Influence of temperature on the activity 
of the kidney in relation to its influence on oxygen 
consumption. Expressing the secretory activity as 
an energy equation—with free passage of urea across 
the tubular cells—the slope of the oxygen consumption 
of the animal and that of the activity of the kidney 
with temperature are identical. On the curve of 
activity with temperature there appear three main 
phases similar to those on the oxygen curve, the 
latter being already described (O'Connor, Proc. 
R.I.A.). The diurnal variations of body temperature 
in the normal human subject (96-4°-98-6° F. in 
the subject investigated) also show a temperature 
effect similar to that on total oxygen consumption, 
with minimum at 97-2° F., and the two main phases 
already described for renal activity (Conway) receive 
a satisfactory metabolic explanation. The lowest 
energy requirement for the maximum urea secretion 
was computed on the most general basis of an active 
secretion process, and found to be of the same order 
as that derived from the experimental values of the 
oxygen consumption as given in the general literature. 


February 22. 

E. J. Conway: Structural laws of the mammalian 
kidney with theoretical derivations. Details of certain 
structural laws of the mammalian kidney with 
theoretical derivation were presented. These were 
already briefly announced in Nature of February 6, 
and referred to the agreement of the actual relation- 
ships with the following theoretical equations : 


n (number of tubules) Wwe *** x» a constant. 
I (length of the first convoluted 
tubule) = 
gq (diameter of the glomerulus) 
d (diameter of the first con- 


voluted tubule) 
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Paris 
Academy of Sciences, May 10 (C.R., 204, 1377 


ALEXANDRE GUILLIERMOND and Rocer GauTtu- 
ERET: The conditions under which neutral red pro- 
duces the vital coloration of the vacuoles. For most 
of the fungi studied, the vital coloration of the 
vacuoles with neutral red is only possible in cells 
which have their growth arrested: as soon as the 
cells start growing they are decolorized. Saprolegnia 
and roots of wheat behave differently, and always 
accumulate neutral red at the commencement of 
their growth. 

JEAN BosterR and Henri Rovure: The disappear- 
ance of Biéla’s comet. In 1867, C. Bruhns pointed 
out that Biéla’s comet in January 1846 passed near 
the orbit of the Leonids; if the orbits met, this 
might account for the disappearance of the comet. 
The author’s calculations confirm those of Bruhns. 

Nicotas Krytorr and Nicotas BoGoLiousorr : 
Probabilities en chaine. 

Z. WARASZKIEWICZ : 
plane curves. 

Cui-Tar CHUANG : 
of Valiron. 
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Rosert Fortetr: The iteration of certain 
substitutions. 

Henri Mititovux: The meromorph functions 
circle. 

ArNAuD Dengoy: The approximation of c 
sums. 

pE Mirra Fernanpes: The calculation o! the 
energy of acceleration of a solid body. 

Lucren Matavarp and JoserH P&rés : 
boundary wall corrections in elliptical wind char 

Gustav ANDRE Moxkrzycx1: The work re 
from starting an aeroplane to the point at wh 
leaves the ground. 

Jean Lovuts Destoucues: The interaction o 
corpuscles in relativistic wave mechanics. 

Jean Rovusaup-VaLetre: The interpretation of 
the operators employed by Dirac by means of the 
fundamental magnitudes of hyperspace. 

PurrerE Toneas: A new empirical expression 
for the total heat of superheated steam. 

Tutopore V. Ionescu: A new oscillator with 
very short waves (microwaves). The apparatus 
described and illustrated gives an oscillation of wave- 
length 36 cm. 

Mme. ARLetTre TourRNAIRE-Vassy: The re! 
measurement of the absorption coefficients of 
in the region of the Chappuis bands. 

Lton CappEcOMME and Prerre Jacquet: The 
reflecting power of copper. Polishing by the anodic 
method gives copper surfaces the reflective power of 
which is more constant and less alterable than surfaces 
obtained by the usual mechanical method. 

Mute. Witty A. Lup: The optical spectrum of 
actinium. Actinium is the only element the optical 
spectrum of which is unknown. Starting with 
lanthanum oxide containing actinium, the wave. 
lengths of seven new lines have been measured which 
appear to be due to actinium. 

F. Barter and Mire. A. CHorsnarp: The 
evolution of the interfacial tensions in the neighbour. 
hood of saturation. 

Francois Bourton, E. Rovyer and Mite. 0. 
Huw : The’determination of the individual hydration 
of the ions. 

Mute. Henriette Scuunier: The ultra-violet 
spectral properties of salicylic acid as a function of 
the pH. 

Vicror AvcerR and Mite. Nrva Ivanorr: The 
molybdenum blues. A phosphoceruleomolybdic acid. 

Hatpun N. Terem: The corrosion of beryllium 
bronzes. 

Georces LaupEe: The formation of ammonia by 
boiling some proteins with solutions of potash. 

Rocer pE LARAMBERGUE: The synthesis of 
cyanamide by the oxidation, in the presence of 
ammonia, of some sugars, levulose, arabinose, 
mannitol and glycerol. 

Francois Kraut : The breccias and conglomerates 
of the neighbourhood of Rochechouart (Haute-Vienne). 

AnToNIO DE Meperros GouvEA and GEORGES 
ZBYSZEWSKI: Observations on the Portuguese 
coast between the mouth of the River Odesseixe and 
that of Rio Mira. 

Rosert Larritre : Some levels containing Foram- 
inifera of the Cretacean at Aurés (Algeria). 

Josué HeruMann Horret: The Cretacean of Bas- 
Laos. 

Ltivt Herman and Mme. Renée HERMAN- 
MontTaGNE: The meaning of measurements relating 
to the quantity of dust or smoke shown at the ground- 
level. 
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Jeas CuHaze: The production of choline in the 
caryopses and seedlings of darnel, in relation with 
parasit ism. 

Henat Marcetet: The presence of a new C,, 
alcoho! in the wax extracted from the oil of the fruit 
of the raspberry. 

Grorces Brooks: The phosphorescent mineral 
matter in the bony tissues of the frog (Rana esculenta). 


Amsterdam 
Royal Academy (Proc., 40, No. 5, May 1937). 


J. F. Scnouren: The role of electric, photo- 
chemical and diffusion phenomena in vision. Quanti- 
tative determinations of the change in the sensitivity 
of the fovea produced by stimulation of a part of 
the retina by light. 

F. A. VENtNG MEINEsz: The gravity expedition 
of the Dutch submarine O16 in the North Atlantic, 
January 11—March 16, 1937. 

W. H. Keesom, Miss H. van per Horst and 
K. W. Taconts: Measurements concerning the 
volumes of mercury menisci. Determinations carried 
out by an X-ray method. 

W. H. Keesom and P. H. van Laer: (1) Measure- 
ments of the latent heat of tin in passing from the 
supraconduetive to the non-supraconductive state at 
constant temperature. (2) Relaxation phenomena 
in supraconductivity. 

A. A. NIJLAND: Mean light curves of long-period 
variables. (28) Z. Ceti. (29) U. Persei. (30) S. Lyncis. 

H. R. Krvyt and J. OostermMan: Flow potentials 
on platinum. 

J. TER Bere and F. M. Jaecer: The possibility 
of distinguishing right- and left-handed structures in 
crystals by means of their Laue patterns. 

P. E. VerKaApE, J. VAN DER LEE and A. J. S. van 
ALPHEN : Researches on fat metabolism (10). Feed- 
ing experiments on dogs with simple saturated 
triglycerides. 

H. A. Brouwer : 
Trask (Lappland). 

K. MaHLeR: Arithmetic properties of a class of 
decimal fractions. 

V. Levin: Two remarks on van der Corput’s 
generalization of Knopp’s inequality. 

W. H. Arisz and J. OupmMan: (1) Influence of 
aggregation on the transport of asparagine and 
caffeine in the tentacles of Drosera capensis. (2) 
Transport of introduced nitrogeneous substances in 
the leaves of Vallisneria spiralis. 

L. A. H. Bouwman: A new species of the genus 
Sabinia. 

G. P. Frets: The relation of head length and 
head index of Johannsen and the spurious correlation 
of Pearson. 


Metamorphic rocks at Torne 


Moscow 
Academy of Sciences (C.R., 14, No. 5; 1937). 


8. Frvtkov : Laplacean suites with two projectively 
applicable congruences. 

\. ANDRoNov and L. Pontrsacin : Gross systems. 

E. Leontrovié and A. Mayer: Trajectories which 
determine the qualitative structure and the division 
of the sphere into trajectories. 

L. Kanrorovié: The sequence of linear opera- 
tions. 

H. Hirmy: A property of the minimal ensembles. 

S. N. Vernov: Measurement of cosmic rays in 
the stratosphere at the magnetic latitude 35°. 
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A. 8S. Kompaneretz: Absorption of sound by 
crystals at high temperatures. 

S. A. Uxnoutr : Influence of temperature on the 
combined spectrum of carbon tetrachloride in the 
liquid and gaseous states. 

P. Bazutry: Influence of temperature on the 
absorption of ultra-sonic waves by benzene and carbon 
tetrachloride. 

P. P. Lazarerr: Thermic theory of changes in 
the peripheric visual sensibility due to geophysical 
causes. 

P. P. Lazarerr and I. A. Lourm: Adaptation 
in peripheral vision in normal and imbecile infants. 

K. A. Kraxau, E. J. Mux and M. 8. HEDRICH : 
Equilibrium diagram of the ternary system Na,SiO,;— 
PbSiO,—SiO,,. 

S. Friscu: The *P, 
are spectrum of cerium. 

V. V. Cetrycev: Compounds of chinones with 
HCl, H,PO,, CH,COOH, and their chlorination. 

N. K. PSeNcyN: A new type of iridium com- 
pound. 

A. V. SotovsEev : Electrochemical investigation of 
the anti-corrosive properties of sodium nitrite. 

A. F. Sosepko: Geochemical diagram of pegma- 
tites of the principal arcs of mountain chains of 
Central Asia. 

J. Larronov and J. M. ToLMacev : 
position of cassiterites. 

M. Gup.et and E. Karpo-Sysoseva: Oxidation 
of ascorbic acid (vitamin C) in plants. 

V. 8S. Saprkov: A new method of isolating amino 
acids, peptides and cyclopeptides from protein 
hydrolysates. 

J.D. Potsaxov: A new apparatus for measuring 
the oxygen consumed by small aquatic animals. 


3P term combination in the 


Chemical com- 


Vienna 
Academy of Sciences, March 11. 


Lupwieg Ecxuart: Affine representation and 
axonometry. A method is given for the construction 
of the projection of a body in any plane from its 
ground plan and elevation. 

Kart FEepERHOFER: Calculation of the normal 
modes of vibration of a spherical shell. 

Atrons KLEMENC and WaLTER NEUMANN : Exact 
estimation of a nitric oxide — nitrogen dioxide mixture 
by the methods of gas analysis. 

Ernst Storrer: Precipitation of trithiourea 
cuprous chloride from its aqueous solution. 

F. Breer, W. Hatpen, E. Mayer-Prrscu and 
M. PestemMER: Fatty matter in yeast (5). Quantita- 
tive relations in the biological formation of ergosterin. 

W. Jorpe: Thermal polymerization of styrol. 

Watter HAusLMAYER : Chemical development of 
the markings of butterflies. Wings extracted from 
the pupa develop markings when placed in tyrosiriase. 
This action of tyrosinase is hindered by uric acid. 

MartTHA GEIRINGER: Influence of the central 
nervous system on the adaptation of the colour of 
the frog (Hyla arborea L.). Severing the nerve con- 
necting the regio chiasmatica to the pituitary destroys 
the ability of the frog to adapt its colour to its 
surroundings, while leaving the eyesight unimpaired. 

Justav G6rziIncER: Geological analysis of the 
Quaternary deposits in the Traun valley region above 
Gmunden. The hydrographical state of the valley 
during various periods of recession of the main 
glacier is determined. 
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Forthcoming Events 


Socrety or CuHuemicat INpustTrRy, 
Meeting to be held at Harrogate. 


July 5-9.—Annual 


Museums Association, July 5-9.—Annual Conference to 
be held at Newcastle-upon-Tyne. 





Appointments Vacant 
APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned : 

Air Ministry—The 
Kingsway, London, 


(male) in the 
Adastral House, 


ENGINEERS 
Air Ministry, 


ASSISTANT CIVIL 
Secretary (S.2(c) ), 
W.C.2 (July 5). 

Two CHEMISTS and Two JUNIOR ASSISTANT METALLURGISTS in the 
Royal Ordnance Factories at Nottingham and Birtley—The Chief 
Superintendent of Ordnance Factories (Advert. No. 144), Royal 
Arsenal, Woolwich, S8.E. 18 (July 6). 

LECTURER IN MINING ScBJecTs and A LECTURER IN MECHANICAL 
ENGINEERING in the Mining and Technical College, Church Street, 
Barnsley—The Principal (July 6). 

A TEACHER OF MATHEMATICS AND Puysics with a knowledge of 
rubber technology, in the Northern Polytechnic, Holloway, London, 
N.7—The Clerk to the Governors (July 7). 

LECTURER IN CIVIL ENGINEERING at Wigan and District Mining 
and Technical College—The Principal (July 7). 

ASSISTANT ENGINEER INSPECTOR (MECHANICAL) for service in Great 
Britain in the Office of the High Commissioner for India—The Director- 
General, India Store Department, Belvedere Road, 8.E.1 (July 7). 

A GRADUATE IN MECHANICAL ENGINEERING to teach mathematics 
and engineering subjects in the North-east Essex Technical College, 
Colchester—The Clerk to the Governors (July 7). 

ASSISTANT LECTURER IN MATHEMATICS in the Huddersfield Technical 
College—The Director of Education, Education Offices, Peel Street, 
Huddersfield (July 7). 

TEMPORARY ASSISTANT LECTURER IN BOTANY in the University of 
Liverpoolk—The Registrar (July 7). 

DESIGNER (Ref. No. 542 B) and Assistants II (Ref. No. 296 B) in 
the Royal Aircraft Establishment, South Farnborough, Hants—The 
Chief Superintendent (July 9). 

SCIENTIFIC OFFICER, ASSISTANTS III (male and female) in the 
Ballistics Directorate, Research Department, Woolwich, 8.E.18—The 
Chief Superintendent (July 9). 

PRINCIPAL of the County Technical College, Guildford—The Chief 
Education Officer, County Hall, Kingston-upon-Thames (July 10). 

LECTURER IN CHEMISTRY at Brighton Technical College—The 
Education Officer, Education Offices, 54 Old Steine, Brighton 1 
(July 10). 

ASSISTANT CIVIL ENGINEERS (male) in the Civil Engineer-in-Chief's 
Department, Admiralty and H. M. naval establishments at home and 
abroad—The Civil Engineer-in-Chief, Admiralty, London, 8.W.1, 
envelope marked “A.C.E.”" (July 12). 

Crry ENetvger of Kingston-upon-Hull—The Town Clerk, Guild- 
hall, Hull, envelope marked “City Engineer” (July 12). 

TECHNICAL OFFICER IN THE METEOROLOGICAL OFrFice—The Secre- 
tary (3.2.A), Air Ministry, Adastral House, Kingsway, London, 
W.C.2 (July 12). 

LECTURER IN MATHEMATICS in the Manchester Municipal College 
of Technology—The Registrar (July 12). 

Director of the Technological Research Laboratory at Calcutta 
of the Indian Central Jute Committee—The High Commissioner for 
India, General Department, India House, Aldwych, London, W.C.2 
(July 12). 

LECTURER IN MATHEMATICS at the Cheltenham Technical College, 
Lansdown Road—The Secretary (July 13). 

SENIOR SCIENTIFIC OFFICER (male) in the Admiralty Scientific Pole 

The Secretary of the Admiralty (C.E. Branch) (quote C.E. 4561/37) 
(July 17). 

CHEMIST in the Geological Survey Department, 
States—The Director of Recruitment (Colonial Service), 
Terrace, London, 8.W.1 (July 31). 

PART-TIME LECTURER IN BIOLOGY (woman) in Sedgley Park Train- 
ing College, Manchester—The Principal. 

MECHANICAL AND ELECTRICAL ENGINEER in the Public 
Department, Gold Coast—Crown Agents for the Colonies, 
M/5280 

ENGINEERS for the Public Works Department, 
Agents for the Colonies, quoting M/5076. 

CIVILIAN LABORATORY INSTRUCTORS at the Electrical and Wireless 
School, Royal Air Force, Cranwell—The Principal. 

TEMPORARY ASSISTANT ENGINEERS, ENGINEERING ASSISTANTS and 
JUNIOR ENGINEERING ASSISTANTS in the Ministry of Transport for 
work in connexion with surveys of trunk roads—The Establishment 
Officer, Ministry of Transport, Northumberland Avenue, London, 
W.ic.2 

EXAMINERS in the Aeronautical Inspection Directorate Test Houses 

The Secretary (5.2.d), Air Ministry, Adastral House, Kingsway, 
w.ic2 


Federated Malay 
2 Richmond 


Works 
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Official Publications Received 


Great Britain and Ireland 


Air Ministry: Aeronautical Research Committee: Reports 
Memoranda. No. 1731 (2001): Plane Table Method of } 
Take-off and Landing it Paths. By 8. P. Osborne. Pp. it. 
net. No. 1734 (2287): ll Scale Tests of Hartshorn / 

Bulldog. By A. E. Woodward Nutt. Pp. 16. 2s. 6d. net. } 

(2300): Wind Tunnel Tests to determine the Efficiency of an Ai 

working in front of a Thick Section Wing. By D. W. Bottle 

Callen. Pp. 12. 2s. net. No. 1740 (2119): Note on Performan: 

for Honeycomb Radiators in a Duct. By A. 5. Hartshorn. 

3s. net. No. 1742 (2125 and 2257): The Wing Stiffness of Moanc Dy 

By A. G. Pugsley; with an Appendix on the Measurement 

Stiffness, by A. G. Pugsley Ky W. Clegg. Pp. 16. 2s. 6d. ny 

1744 (2208): On the Erosion of Sparking Ph Electrode Mate 

o— the Le gg | of Sparking Plug Voltage. By W. R. Debenham ang 
Haydon. 22. 30. net. No. 1746 (1238): Airserew Th 

: nt. delive a vefore the Fourth ms oe for Ap 

Mechanics, Cambridge, 1934. By C. Lock. 1 he 2s. Od. met, 

No. 1748 (2354): The Stressing of a Pustioulee Riek jointed Fu 

under Bending Loads. By J. Morris and G. C. Abel. , 

No. 1751 (2305): A Study of the Flexural Aus Poaltioas. 4s 

Box Sections. By D. Williams and D. W. Fairbank. Pp 

net. No. 1752 (2558): Calibration of standard Pitot -Static 

the High-Speed Tunnel. By C. N. H. Lock and Dr. W. PF. 

Pp. 4. Od. net. No. 1753 (2358) : Full Seale Trials on Scion M 

a Gouge Flap. By J. Cohen. Pp. 12. 2s. 6d. net. No. 175 

Abstract—Turbulent Flow in a Circular Pipe. By A. Fage. Pp. & 

ls. 6d. net. No. 1759 (1904): Abstract—Some hope. of Com 

formal Transformation to Airscrew Theory. . West water, 

Pp. 2. 6d. net. (London: HM. Stationery Office.) (a 


Other Countries 


Journal of the Faculty of Agriculture, Hokkaido Imperial | niver- 
sity. Vol. 40, Part 1: A Limnological Study of Akkeshi Lake wih 
Special Reference to te | + tion of the Oyster. By Tetsuo Inukal 
~t Shinroku Nishio. fol. 41, Part 1: Studies on the Physie- 

—— in FM shichohes miyabeanus Ito et Kutter 
+s Yos hiko Tochinae and Masayuki Sakamoto. Pp. 06 ro 


Maruzen Co., Ltd.) 


Salmon Markings in Norway, 1936. By Knut Dahl and Sven Somme 
(Skrifter utgitt av det Norske Videnskaps-Akademi i Oslo: 1. Mat 
Jacob Dybwad.) 3. 

(35 


Naturv. Klasse, 1937, No. 1.) Pp. 37. (Oslo: 
kr. 

Contributions from the Physical Laboratories of Harvard University 
for the Year 1935. Series 2, Vol. 2. Pp. vii of ~- . (Cambridg:, 
Mass.: Harvard University; London: Oxfo niversity Pres.) 
10s. 6d. net. (35 

Publikationer fra det Danske Meteorologiske Institut. Aarbeger, 
Isforholdene i de Arktiske Have (The State of the Ice in the Arctic 
Seas) 1936. Pp. 14+5 plates. (Kebenhavn: G. E. ©. Gad.) {i 
of the Academy of Natural Sciences of my 

logical Results of the Third De Schauensee 5 
Expedition, Part 8: Fishes obtained in 1936. By Henry W. room 
Pp. 125-264. (Philadelphia: Academy of Natural Sciences.) (6 

Department of Agtoubune, Mauritius : Sugareane Research Station. 
Bulletin No. 11: Sugarcane in Mauritius; a Review of Se _ Present 
Position with respect to its Cultivation and Manuring. By N o- 
Pp. 41. (Port Louis: Government Printer.) 

Ochrona Przyrody: Organ Patistwowej] Rady Ochrony —_ . 
Rocznik 16. Pp. 285. Nr. 47: Raut oka na stan obecny Ochrony 
Przyrody w Polsce na tle 17-letniej] dzialno$ci Patistwowej Rady 
Ochrony Przyrody (Present Status of Nature Protection in Poland: 
17 Years of the aay of the State Council for the Protection of 
Nature). Napisal Wladyslaw Szafer. Pp. 22. (Krakow: Patstwows 

Rada Ochrony Przyrody.) (6 

Meddelelser om Grenland udgivne af Kommissionen for Vide 
kabelige Undersegelser i Grenland. Bind 55, Nr. 1: Opdagelsesrejeer 
til Grenland 1473-1806, Ind Nr. 1 til Diplomatarium Groe- 
landicum 1492-1814. Af Louis Bobé. . 54. 2.50 kr. Bind 55, Ne 
2: Den Grenlandske Handels og Kolc fons Historie indtil 1 
Indledning Nr. 2 til Diplomatarium Groenlandicum —- 1814. 
Louis Bobé. . 152+6 plates. 7.00 kr. Bind 55, Nr. 3: Dipl 
matarium G jicum 1492-1814 ; Aktstrykker og breve til o 
ing om Grenlands besejling, k kolonisation Og missionering. U 
ved Louis Bobé. Pp. 431. 20.00 kr. Bind 1 108, Nr. 1: 6087 
Expedition til Sydestgrenland 1931-33. Echinoderms. By 58. @ 
Heding. Pp. 34. 1.50 kr. Bind 108, Nr. 2< 6 og 7 Thule Expedition 
til Sydestgronland 1931-33. A Quantitative and Qualitative Investi- 
gation of the Microfauna Communities of the Soil at Angmagssalik and 
in Mikis Fjord. By Marie Hammer. Pp. 53. 2.50 kr. Bind 118, Mt 
6: Die leozoischen Eruptivgesteine von Canning-Land. 
Arne Noe-Nygaard. Pp. 153+8 plates. 8.50 kr. Bind 118, Nr.7 
On the Genus Ulophysema Brattstrém with Description of a New 
Species from East Greenland. By Hans Brattstrém. Pp. 24 +1 plate. 
1.25 kr. (Kebenhavn: C. A. Reitzels Forlag.) (26 


Proceedings 
Vol. 89. Zoo 


Catalogues, etc. 


The Wild-Barfield Heat-Treatment Journal. Vol. 2, No. 13, June. 
Pp. 59-71+vi. (London: Wild-Barfield Electric yernneen, Ltd.) 

A Catalogue of Books and Periodicals on Aeronautics, Astronomy, 
Chemistry, Electricity, Engineering, Fortification and Gunnety, 
Horology, Mathematics, Meteorology, Mining and Minerals, Rave 
tion, Physics, Pyrotechnics, Surveying, etc. (No. 535.) Pp. 
(London: Bernard Quaritch, Ltd.) 

Plastico Moulage Materials. Pp. 20. 
Knight Co.) 


(Philadelphia ; Warren 











